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T?B+ HQ+iBQM KQM; i?2
GB#2`H S`iv UBM ;`22MV- i?2 mbi`HBM G#Q` S`iv UBM Q`M;2V-
M/ Qi?2` T`iB2b UBM #H+FVX h?2 #` +?`i BM i?2 mTT2`@H27i ?M/
TM2H b?Qrb i?2 MmK#2` Q7 2H2+iQ`i2b rQM #v 2+? T`ivX h?2
mTT2`@`B;?i ?M/ TM2H b?Qrb i?2 T`QTQ`iBQM Q7 Rbi T`272`2M+2
pQi2b 7Q` 2+? T`iv 7Q` ;Bp2M 2H2+iQ`i2X h?2 HQr2`@H27i ?M/ TM2H
b?Qrb i?2 #bQHmi2 /Bz2`2M+2 BM pQi2 iQiHb 7Q` 2+? 2H2+iQ`i2X
h?2 HQr2`@`B;?i ?M/ TM2H b?Qr i?2 HQ+iBQMb Q7 2H2+iQ`i2bX X X Rje
6B;m`2 eXRe 1H2+iQ`i2b i?i r2`2 /2i2`KBM2/ #v H2bb i?M Ry T2`+2Mi Q7 i?2
iQiH pQi2X h?2b2 2H2+iQ`i2b i2M/ iQ ?p2 pQi2`b i?i `2 vQmM;2`-
H2bb `2HB;BQmb- `2 H2bb HBF2Hv iQ QrM T`QT2`iv- M/ H2M iQr`/b i?2
G#Q` T`ivX X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Rjd
6B;m`2 eXRd 1H2+iQ`i2b i?i 2tT2`B2M+2/  +HQb2 2H2+iBQM b r2HH b 2H2+iQ`i2b
rBi? bKHH TQTmHiBQMb UBM Q`M;2VX X X X X X X X X X X X X X X X X X Rj3
tpBB
6B;m`2 dXR JQMi?Hv K2/BM ?Qmb2 T`B+2 BM i?2 bii2 Q7 h2tbX h?2 iQT `Qr
/BbTHvb i?2 `r /i U#v +BivV M/ i?2 #QiiQK `Qr b?Qrb k.
#BMMBM; QM i?2 `r /iX h?2 #BMMBM; Bb ?2HT7mH 7Q` b?QrBM; i?2
Qp2`HH i`2M/- #mi ?Qp2`BM; QM i?2 HBM2b BM i?2 iQT `Qr ?2HTb `2p2H
KQ`2 /2iBH2/ BM7Q`KiBQM #Qmi 2+? +BivX X X X X X X X X X X X X R9j
6B;m`2 dXk JQMi?Hv K2/BM ?Qmb2 T`B+2 BM >QmbiQM BM +QKT`BbQM iQ Qi?2`
h2tM +BiB2bX X X X X X X X X X X X X X X X X X X X X X X X X X X X X X R9e
6B;m`2 dXj JQMi?Hv K2/BM ?Qmb2 T`B+2 BM >QmbiQM M/ aM MiQMBQ BM +QK@
T`BbQM iQ Qi?2` h2tM +BiB2bX X X X X X X X X X X X X X X X X X X X X R9N
6B;m`2 dX9 6B`bi- b2+QM/- M/ i?B`/ [m`iBH2 Q7 K2/BM KQMi?Hv ?Qmb2 T`B+2
BM h2tbX X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X R8R
6B;m`2 dX8 Gv2`BM; QM  9@v2` 7Q`2+bi 7`QK  2tTQM2MiBH bKQQi?BM; bii2
bT+2 KQ/2HX X X X X X X X X X X X X X X X X X X X X X X X X X X X X X R8k
6B;m`2 dXe *mbiQKBxBM; i?2 /`;KQ/2 Q7 M BMi2`+iBp2 ;;THQik ;`T?X X X X R8j
6B;m`2 dXd //BM;  `M;2bHB/2` iQ M BMi2`+iBp2 ;;THQik ;`T?X X X X X X X X R89
6B;m`2 dX3 lbBM; HBbipB2r2` iQ BMbT2+i i?2 CaPL `2T`2b2MiiBQM Q7  THQiHv
Q#D2+iX X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X R88
6B;m`2 dXN lbBM; i?2 bivH2UV 7mM+iBQM iQ KQ/B7v ?Qp2`BM7Q ii`B#mi2 pHm2b
Q7  THQiHv Q#D2+i +`2i2/ pB ;;THQiHvUV U#v /27mHi- ;;THQiHvUV
/BbTHvb ?Qp2`BM7Q 7Q` HH i`+2bVX AM i?Bb +b2- i?2 ?Qp2`BM7Q 7Q` 
}ii2/ HBM2 M/ 2``Q` #QmM/b `2 ?B//2MX X X X X X X X X X X X X X X R8e
6B;m`2 dXRy G2p2`;BM; /i bbQ+Bi2/ rBi?  ;2QKnbKQQi?UV Hv2` iQ /BbTHv
//BiBQMH BM7Q`KiBQM #Qmi i?2 KQ/2H }iX X X X X X X X X X X X X R83
6B;m`2 dXRR G2p2`;BM; QmiTmi 7`QK aii"BM iQ // MMQiiBQMb iQ  bi+F2/
#` +?`i U+`2i2/ pB ;2QKn#`UVV r?B+? KF2b Bi 2bB2` iQ +QK@
T`2 #` ?2B;?ibX X X X X X X X X X X X X X X X X X X X X X X X X X X X R8N
tpBBB
6B;m`2 dXRk G2p2`;BM; QmiTmi 7`QK aii.2MbBivk/ iQ // MMQiiBQMb iQ
+QMiQm` H2p2HbX  bi+F2/ #` +?`i U+`2i2/ pB ;2QKn#`UVV
r?B+? KF2b Bi 2bB2` iQ +QKT`2 #` ?2B;?ibX X X X X X X X X X X X ReR
6B;m`2 dXRj h?`22 p2`bBQMb Q7  #bB+ b+ii2`THQi X X X X X X X X X X X X X X X X Rej
6B;m`2 dXR9 aT2+B7vBM; bvK#QH BM  b+ii2`THQi X X X X X X X X X X X X X X X X X Re9
6B;m`2 dXR8 JTTBM; bvK#QH iQ  7+iQ` X X X X X X X X X X X X X X X X X X X X X Re8
6B;m`2 dXRe o`BiBQMb QM  MmK2`B+ +QHQ` KTTBM;X X X X X X X X X X X X X X X Ree
6B;m`2 dXRd h?`22 p`BiBQMb QM  MmK2`B+ +QHQ` KTTBM; X X X X X X X X X X X Red
6B;m`2 dXR3 h?`22 p`BiBQMb QM  /Bb+`2i2 +QHQ` KTTBM; X X X X X X X X X X X Re3
6B;m`2 dXRN *QMi`QHHBM; i?2 bBx2 `M;2 pB bBx2b UK2bm`2/ BM TBt2HbVX X X X X ReN
6B;m`2 dXky  j. b+ii2`THQi X X X X X X X X X X X X X X X X X X X X X X X X X X X ReN
6B;m`2 dXkR M BMi2`+iBp2 p2`bBQM Q7 i?2 ;2M2`HBx2/ TB`b THQi K/2 pB i?2
;;TB`bUV 7mM+iBQM 7`QK i?2 ::HHv T+F;2 X X X X X X X X X X RdR
6B;m`2 dXkk  +Q2{+B2Mi THQi X X X X X X X X X X X X X X X X X X X X X X X X X X X Rdj
6B;m`2 dXkj J2/BM ?Qmb2 bH2b rBi? QM2 i`+2 T2` +BivX X X X X X X X X X X X X Rd9
6B;m`2 dXk9 lbBM; +QHQ` M/fQ` HBM2ivT2 iQ /Bz2`2MiBi2 ;`QmTb Q7 HBM2bX X X Rd8
6B;m`2 dXk8 o`BQmb F2`M2H /2MbBiv 2biBKi2bX X X X X X X X X X X X X X X X X X X Rde
6B;m`2 dXke S`HH2H +QQ`/BMi2b THQib Q7 i?2 A`Bb /ib2iX PM i?2 H27i Bb i?2
`r K2bm`2K2MibX AM i?2 KB//H2- 2+? p`B#H2 Bb b+H2/ iQ ?p2
K2M Q7 y M/ biM/`/ /2pBiBQM Q7 RX PM i?2 `B;?i- 2+? p`B#H2
Bb b+H2/ iQ ?p2  KBMBKmK Q7 y M/  KtBKmK Q7 RX X X X X X Rd3
6B;m`2 dXkd  Ti? BM j. X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Rd3
6B;m`2 dXk3  j. HBM2 THQi X X X X X X X X X X X X X X X X X X X X X X X X X X X X RdN
6B;m`2 dXkN  +M/H2biB+F +?`i X X X X X X X X X X X X X X X X X X X X X X X X X R3y
6B;m`2 dXjy SHQiiBM; }ii2/ pHm2b M/ mM+2`iBMiv #QmM/b Q7  HBM2` KQ/2H
pB i?2 #`QQK T+F;2X X X X X X X X X X X X X X X X X X X X X X X X R3R
6B;m`2 dXjR  KT Q7 *M/ mbBM; i?2 /27mHi +`i2bBM +QQ`/BMi2 bvbi2KX R3k
tBt
6B;m`2 dXjk h?`22 /Bz2`2Mi rvb iQ `2M/2`  KTX PM i?2 iQT H27i Bb THQiHvǶb
/27mHi +`i2bBM +QQ`/BMi2 bvbi2K- QM i?2 iQT `B;?i Bb THQiHvǶb
+mbiQK ;2Q;`T?B+ HvQmi- M/ QM i?2 #QiiQK Bb KT#QtX X X X X R39
6B;m`2 dXjj  KT Q7 lXaX TQTmHiBQM /2MbBiv mbBM; i?2 bii2Xtdd /i 7`QK
i?2 /ib2ib T+F;2X X X X X X X X X X X X X X X X X X X X X X X X X R38
6B;m`2 dXj9 THQiHvXDbǶb /27mHi #BMMBM; H;Q`Bi?K p2`bmb _Ƕb ?BbiUV /27mHi X X R3d
6B;m`2 dXj8 LmK#2` Q7 /BKQM/b #v +miX X X X X X X X X X X X X X X X X X X X X R33
6B;m`2 dXje  i`2HHBb /BbTHv Q7 /BKQM/ T`B+2 #v /BKQM/ +H`BivX X X X X X X R3N
6B;m`2 dXjd  ;`QmT2/ #` +?`i X X X X X X X X X X X X X X X X X X X X X X X X X RNy
6B;m`2 dXj3  bi+F2/ #` +?`i b?QrBM; i?2 T`QTQ`iBQM Q7 /BKQM/ +H`Biv
rBi?BM +miX X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X RNR
6B;m`2 dXjN lbBM; ;;KQbB+ M/ ;;THQiHvUV iQ +`2i2 /pM+2/ BMi2`+iBp2 pB@
bmHBxiBQMb Q7 +i2;Q`B+H /i X X X X X X X X X X X X X X X X X X X RNk
6B;m`2 dX9y Pp2`HH /BKQM/ T`B+2 M/ T`B+2 #v +miX X X X X X X X X X X X X X X RNj
6B;m`2 dX9R .BKQM/ T`B+2b #v +mi M/ +H`BivX X X X X X X X X X X X X X X X X X RNj
6B;m`2 dX9k .BKQM/ T`B+2b #v +mi M/ +H`Biv- bQ`i2/ #v T`B+2 K2/BMX X X X RN8
6B;m`2 dX9j h?`22 /Bz2`2Mi mb2b Q7 ?BbiQ;`Kk/UV X X X X X X X X X X X X X X X RNe
6B;m`2 dX99 k. .2MbBiv 2biBKiBQM pB i?2 F/2k/UV 7mM+iBQM X X X X X X X X X RN3
6B;m`2 dX98 .BbTHvBM;  +Q``2HiBQM Ki`Bt rBi? //n?2iKTUV M/ +QMi`QH@
BM; i?2 b+H2 HBKBib rBi? +QHQ`#`UVX X X X X X X X X X X X X X X X RNN
6B;m`2 dX9e  j. bm`7+2 Q7 pQH+MQ ?2B;?iX X X X X X X X X X X X X X X X X X X X kyy
6B;m`2 dX9d S`BMiBM; KmHiBTH2 ?iKHrB/;2i Q#D2+ib rBi? i;GBbiUVX hQ `2M/2`
i; HBbib i i?2 +QKKM/ HBM2- r`T i?2K BM #`Qrb#H2UV X X X X kyk
6B;m`2 dX93 ``M;BM; KmHiBTH2 ?iKHrB/;2ib rBi? ~2t#Qt X X X X X X X X X X X kyj
6B;m`2 dX9N ``M;BM; KmHiBTH2 ?iKHrB/;2ib rBi? 7HmB/S;2UV 7`QK i?2
b?BMv T+F;2X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ky9
tt
6B;m`2 dX8y h?2 KQbi #bB+ mb2 Q7 bm#THQiUV iQ K2`;2 KmHiBTH2 THQiHv Q#D2+ib
BMiQ  bBM;H2 THQiHv Q#D2+iX X X X X X X X X X X X X X X X X X X X X X X kye
6B;m`2 dX8R 6Bp2 /Bz2`2Mi 2+QMQKB+ p`B#H2b QM /Bz2`2Mi v b+H2b M/  +QK@
KQM t b+H2X wQQK M/ TM 2p2Mib BM i?2 t@/B`2+iBQM `2 bvM+?`Q@
MBx2/ +`Qbb THQibX X X X X X X X X X X X X X X X X X X X X X X X X X X kyd
6B;m`2 dX8k S`2@TQTmHiBM; v tBb A.bX X X X X X X X X X X X X X X X X X X X X X ky3
6B;m`2 dX8j  pBbmH /B;`K Q7 +QMi`QHBM; i?2 ?2B;?ib Q7 `Qrb M/ rB/i?b
Q7 +QHmKMbX X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ky3
6B;m`2 dX89  DQBMi /2MbBiv THQi rBi? bvM+?`QMBx2/ t2bX X X X X X X X X X X X X kyN
6B;m`2 dX88 _2+m`bBp2 bm#THQibX X X X X X X X X X X X X X X X X X X X X X X X X X kRy
6B;m`2 dX8e JmHiBTH2 #` +?`ib Q7 la biiBbiB+b #v bii2 BM  bm#THQi rBi? 
+?Q`QTH2i? Q7 TQTmHiBQM /2MbBiv X X X X X X X X X X X X X X X X X X kRk
6B;m`2 dX8d ``M;BM; KmHiBTH2 7+2i2/ ;;THQik THQib BMiQ  THQiHv bm#THQiX X kRj
6B;m`2 dX83 lbBM; THQiHv rBi?BM  i`2HHBb+QT2 X X X X X X X X X X X X X X X X X X kR8
6B;m`2 dX8N  pB/2Q /2KQMbi`iBQM Q7 THQiHv 2p2Mib BM b?BMvX h?2 pB/2Q +M
#2 ++2bb2/ ?2`2 X X X X X X X X X X X X X X X X X X X X X X X X X X X kRd
6B;m`2 dXey  pB/2Q /2KQMbi`iBQM Q7 HBMF2/ #`mb?BM; BM  b?BMv TTX h?2
pB/2Q +M #2 ++2bb2/ ?2`2 M/ i?2 +Q/2 iQ `mM i?2 2tKTH2 Bb ?2`2kRN
6B;m`2 dXeR  pB/2Q /2KQMbi`iBQM Q7 +HB+FBM; QM  +2HH BM  +Q``2HiBQM Ki`Bt
iQ pB2r i?2 +Q``2bTQM/BM; b+ii2`THQiX h?2 pB/2Q +M #2 ++2bb2/
?2`2 M/ i?2 +Q/2 iQ `mM i?2 2tKTH2 Bb ?2`2 X X X X X X X X X X X kky
6B;m`2 dXek JQMi?Hv K2/BM ?Qmb2 bH2b #v v2` M/ +BivX 1+? TM2H `2T`2@
b2Mib  +Biv M/ TM2Hb `2 HBMF2/ #v v2`X  pB/2Q /2KQMbi`iBM;
i?2 ;`T?B+H [m2`B2b +M #2 pB2r2/ ?2`2 X X X X X X X X X X X X X X kkk
6B;m`2 dXej "`mb?BM;  b+ii2`THQi Ki`Bt pB i?2 ;;TB`bUV 7mM+iBQM BM i?2
::HHv T+F;2X  pB/2Q /2KQMbi`iBM; i?2 ;`T?B+H [m2`B2b
+M #2 pB2r2/ ?2`2 X X X X X X X X X X X X X X X X X X X X X X X X X X kkj
ttB
6B;m`2 dXe9 >B;?HB;?iBM; HBM2b rBi? i`MbB2Mi p2`bmb T2`bBbi2Mi b2H2+iBQMX AM
i?2 H27i ?M/ TM2H- i`MbB2Mi b2H2+iBQM Ui?2 /27mHiVc M/ BM i?2
`B;?i ?M/ TM2H- T2`bBbi2Mi b2H2+iBQMX h?2 pB/2Q Kv #2 ++2bb2/
?2`2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X kk8
6B;m`2 dXe8 GBMFBM; pB2rb #2ir22M THQiHv M/ H2~2i iQ 2tTHQ`2 i?2 `2HiBQM #2@
ir22M K;MBim/2 M/ ;2Q;`T?B+ HQ+iBQM Q7 2`i?[mF2b `QmM/
6BDBX h?2 pB/2Q Kv #2 ++2bb2/ ?2`2 X X X X X X X X X X X X X X X kke
6B;m`2 dXee a2H2+iBM; +BiB2b #v BM/B`2+i KMBTmHiBQMX h?2 pB/2Q Kv #2 +@
+2bb2/ ?2`2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X kk3
6B;m`2 dXed  #` +?`i Q7 +BiB2b rBi? QM2 Q` KQ`2 KBbbBM; K2/BM ?Qmb2 bH2b
HBMF2/ iQ  iBK2 b2`B2b Q7 i?Qb2 bH2b Qp2` iBK2X h?2 pB/2Q Kv #2
++2bb2/ ?2`2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X kkN
6B;m`2 dXe3  /B;`K Q7 i?2 TBT2HBM2 #2ir22M i?2 /i M/ ;`T?B+bX X X X X kjy
6B;m`2 dXeN .vMKB+HHv TQTmHiBM;  #QtTHQi `2~2+iBM; #`mb?2/ Q#b2`piBQMb kjj
6B;m`2 dXdy .vMKB+HHv TQTmHiBM;  #` +?`i `2~2+iBM; #`mb?2/ Q#b2`piBQMbkj9
6B;m`2 dXdR 1M;BM2 /BbTH+2K2Mi p2`bmb ?B;?rv KBH2b T2` ;HHQM #v +Hbb Q7
+`X h?2 HBM2` KQ/2H 7Q` 2+? +Hbb- b r2HH b i?2 BM/BpB/mH
Q#b2`piBQMb- +M #2 b2H2+i2/ #v ?Qp2`BM; Qp2` i?2 HBM2 Q7 }ii2/
pHm2bX M BM/BpB/mH Q#b2`piBQM +M HbQ #2 b2H2+i2/ #v ?Qp2`BM;
Qp2` i?2 `2H2pMi TQBMiX X X X X X X X X X X X X X X X X X X X X X X X kj8
6B;m`2 dXdk lbBM; M2bi2/ b2H2+iBQMb iQ ?B;?HB;?i MmK2`Qmb /B;MQbiB+b 7`QK
/Bz2`2Mi `2;BQMb Q7 i?2 /2bB;M Ki`BtX X X X X X X X X X X X X X X X kjd
6B;m`2 dXdj *HB+FBM; QM  /2MbBiv 2biBKi2 iQ ?B;?HB;?i HH i?2 `r Q#b2`piBQMb
i?i r2Mi BMiQ i?i 2biBKi2X X X X X X X X X X X X X X X X X X X X X kj3
6B;m`2 dXd9  bBKTH2 2tKTH2 Q7 ?B2``+?BH b2H2+iBQM X X X X X X X X X X X X X k9y
6B;m`2 dXd8 G2p2`;BM; ?B2``+?B+H b2H2+iBQM M/ T2`bBbi2Mi #`mb?BM; iQ TBMi
#`M+?2b Q7  /2M/`Q;`KX X X X X X X X X X X X X X X X X X X X X X k9R
ttBB
6B;m`2 dXde MBKiBQM Q7 i?2 2pQHmiBQM BM i?2 `2HiBQMb?BT #2ir22M :.S T2`
+TBi M/ HB72 2tT2+iM+v BM MmK2`Qmb +QmMi`B2bX X X X X X X X X X k9j
6B;m`2 dXdd JQ/B7vBM; MBKiBQM /27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p2 /Bz2`2Mi T?BHQbQT?B2bX AM bQK2 +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pQB/#H2- #mi BM KQbi
+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i MHvbBb i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i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i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i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i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i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i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 p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 p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/BM; /i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i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M/ +`2i2 r2# +QMi2Mi 7`QK _ ULQHM
M/ h2KTH2 GM; kyR9VX h?2 _*m`H T+F;2 T`QpB/2b 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i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i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i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p2 H`2/v ?/ 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i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i bi`m+im`2b rBi?Qmi 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i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i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i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i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i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M/ /Bbi`B#mi2 i?2 /i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i pB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i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i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i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i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p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i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i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p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M;BM; 7`QK #B`/ bB;?iBM;b- bT2+B2b Q++m``2M+2- 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i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i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i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i mbBM; i?2 _ T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b2/ 7Q`Kib U2X;X- qQ`/- SQr2`TQBMi- sGasV U:Q?2H kyRe#VX
 MmK#2` Q7 T`QD2+ib ii2KTi iQ Hv2` BMi2`+iBpBiv QM iQT Q7  ao: QmiTmi ;2M2`@
i2/ 7`QK _ +Q/2 M ao: ;`T?B+b /2pB+2X h?2 ao:MMQiiBQM T+F;2 rb i?2 }`bi
ii2KTi i TQbi@T`Q+2bbBM; ao: }H2b U+`2i2/ pB bp;UVV iQ // bQK2 #bB+ BMi2`+iBpBiv
BM+Hm/BM;, iQQHiBTb- MBKiBQM- M/ 2p2M HBMF2/ #`mb?BM; pB KQmb2 ?Qp2` ULQHM M/
h2KTH2 GM; kyRkVX3 h?2 ;;B`T? T+F;2 Bb  KQ`2 KQ/2`M TT`Q+? mbBM;  bBKBH`
B/2X Ai mb2b i?2 `p; T+F;2 iQ ;2M2`i2 ao: QmiTmi pB  +mbiQK ;`T?B+b /2pB+2c
#mi 7Q+mb2b bT2+B}+HHv QM 2ti2M/BM; ;;THQikǶb BMi2`7+2- M/ +m``2MiHv ?b MQ b2KM@
iB+b 7Q` HBMFBM; THQib U:Q?2H kyReVX h?2`2 `2 HbQ  MmK#2` Q7 MQi#H2 T`QD2+ib i?i
Hv2` BMi2`+iBpBiv QM iQT Q7 ao: QmiTmi T`QpB/2/ #v ;`B/ao:Ƕb ;`T?B+b /2pB+2- BM+Hm/@
BM; p/K_ r?B+? 2M#H2b Up2`v HBKBi2/ bmTTQ`i 7Q`V HBMF2/ #`mb?BM; #2ir22M ;;THQik
;`T?B+b M/ bp;SMwQQK r?B+? //b xQQKBM; M/ TMMBM; U6mDBMQ kyR8Vc U_Bmii 2iX
dh?2 ;`B/:`T?B+b T+F;2 KF2b Bi TQbbB#H2 iQ /`r #b2 ;`T?B+b b ;`B/ ;`T?B+b Ĝ K2MBM;
i?i ;`B/ao: +M UBM/B`2+iHvV +QMp2`i Mv _ ;`T?B+X
3lM7Q`imMi2Hv- i?Bb T+F;2 MQr b2`p2b b  T`QQ7 Q7 +QM+2Ti b KQbi 2tKTH2b `2 MQr #`QF2M- M/
MQ QM2 ?b +QMi`B#mi2/ iQ i?2 T`QD2+i BM j v2`bX
kR
HX M/ _mbb2HH kyR8VX h`MbHiBM; _ ;`T?B+b i i?Bb H2p2H Bb  7mM/K2MiHHv HBKBi2/
TT`Q+?- ?Qr2p2`- #2+mb2 Bi HQb2b BM7Q`KiBQM #Qmi i?2 `r /i M/ Bib KTTBM; iQ
pBbmH bT+2X
h?2 MBKBMi M/ THQiHv T+F;2b iF2  /Bz2`2Mi TT`Q+? BM i`MbHiBM; ;;THQik
;`T?B+b iQ  r2# 7Q`Ki U>Q+FBM;- oM/2`SHb- M/ aB2p2`i kyR8Vc UaB2p2`i 2i HX kyReVX
AMbi2/ Q7 i`MbHiBM; /B`2+iHv iQ ao: pB ;`B/ao:- i?2v 2ti`+i `2H2pMi BM7Q`KiBQM
7`QK i?2 BMi2`MH `2T`2b2MiiBQM Q7  ;;THQik ;`T?B+N- biQ`2 Bi BM Cpa+`BTi P#D2+i
LQiiBQM UCaPLV- M/ Tbb i?2 CaPL b M BMTmi iQ  Cpa+`BTi 7mM+iBQM- r?B+? i?2M
T`Q/m+2b  r2# #b2/ pBbmHBxiBQMX h?Bb /2bB;M Tii2`M Bb TQTmH` KQM; KQ/2`M r2#@
#b2/ ;`T?BM; HB#``B2b- bBM+2 Bi b2T`i2b Qmi r?i BM7Q`KiBQM Bb +QMiBM2/ BM i?2
;`T?B+ 7`QK ?Qr iQ +imHHv /`r BiX h?Bb ?b  MmK#2` Q7 /pMi;2bc 7Q` 2tKTH2-
THQiHv ;`T?B+b +M #2 `2M/2`2/ BM ao:- Q` mbBM; q2#:G U#b2/ QM >hJG8 +Mpb- MQi
ao:V r?B+? HHQrb i?2 #`Qrb2` iQ `2M/2` KMv KQ`2 ;`T?B+H K`Fb #v H2p2`;BM; i?2
:SlX Ai HbQ ?b i?2 /pMi;2 Q7 KQ`2 2ti2MbB#H2 7`QK _ bBM+2 MQp2H 72im`2b +M #2
2M#H2/ #v //BM; iQ M/fQ` KQ/B7vBM; i?2 mM/2`HvBM; /i bi`m+im`2 UBMbi2/ Q7 r`BiBM;
/@?Q+ Cpa+`BTi +Q/2 iQ KQ/B7v i?2 .PJVX
h`MbHiBM; 2tBbiBM; _ ;`T?B+b iQ  r2#@#b2/ 7Q`Ki Bb mb27mH 7Q` [mB+FHv 2M#HBM;
bQK2 #bB+ BMi2`+iBpBiv- #mi M 2ti2MbBQM Q7 i?2 mM/2`HvBM; ;`T?B+b BMi2`7+2 Kv #2
`2[mB`2/ iQ 2M#H2 KQ`2 /pM+2/ 72im`2b U2X;X HBMF2/ pB2rbVX 6Q` 2tKTH2- BM #Qi?
MBKBMi M/ THQiHv- r2 miQKiB+HHv T`QpB/2 iQQHiBTb Ur?B+? `2p2H KQ`2 BM7Q`KiBQM
#Qmi 2+? ;`T?B+H K`F QM KQmb2 ?Qp2`V M/ +HB+F#H2 H2;2M/b i?i b?Qrf?B/2 ;`T?@
B+H K`Fb +Q``2bTQM/BM; iQ i?2 H2;2M/ 2Mi`vX h?2 MBKBMi T+F;2 2ti2M/b ;;THQikǶb
;`KK` Q7 ;`T?B+b BKTH2K2MiiBQM iQ 2M#H2 MBKiBQMb M/ HBMF2/ pB2rb rBi? `2H@
iBp2Hv bKHH KQmMi Q7 2zQ`i `2[mB`2/ #v i?Qb2 7KBHB` rBi? ;;THQikX h?Bb 2ti2MbBQM
Bb /Bb+mbb2/ i H2M;i? BM i?2 +?Ti2` 1ti2M/BM; ;;THQikǶb ;`KK` Q7 ;`T?B+b BKTH2@
N6Q`  pBbmH /BbTHv Q7 i?2 BMi2`MH `2T`2b2MiiBQM mb2/ iQ `2M/2`  ;;THQik ;`T?- b22 Kv b?BMv
TT ?2`2 ?iiTb,ff;HH2`vXb?BMvTTbXBQf;;i`22X
kk
K2MiiBQM 7Q` HBMF2/ M/ /vMKB+ ;`T?B+b QM i?2 r2#X h?2 THQiHv T+F;2 bmT2`b2/2b
MBKBMi iQ bmTTQ`i  H`;2` itQMQKv Q7 BMi2`+iBQM ivT2b U2X;X- ?Qp2`- +HB+F- +HB+FY/`;V-
BMi2`+iBQM KQ/2b U2X;X- /vMKB+HHv +QMi`QHH#H2 T2`bBbi2Mi #`mb?V- +?`i ivT2b U2X;X- j.
bm`7+2bV- M/ 2p2M T`QpB/2b  +QMbBbi2Mi BMi2`7+2 7Q` 2M#HBM; MBKiBQMfHBMF2/@pB2rb
+`Qbb ;`T?b +`2i2/ pB ;;THQik Q` Bib QrM +mbiQK UMQM@;;THQikV BMi2`7+2X h?2b2
72im`2b `2 /Bb+mbb2/ BM THQiHv 7Q` _X
kXjX9 AMi2`7+BM; rBi? BMi2`+iBp2 r2# ;`T?B+b
Hi?Qm;? Bi Bb KQ`2 QM2`Qmb 7Q` mb2`b iQ H2`M  M2r BMi2`7+2- i?2`2 `2  MmK#2`
Q7 /pMi;2b iQ /2bB;MBM;  M2r _ BMi2`7+2 Ui?i Bb BM/2T2M/2Mi Q7 Mv i`MbHiBQMV iQ
 r2# ;`T?B+b bvbi2KX 6Q` QM2- i?2 i`MbHiBQM Kv `2[mB`2 bbmKTiBQMb #Qmi BMi2`MH
rQ`FBM;b Q7 MQi?2` bvbi2K- KFBM; Bi pmHM2`#H2 iQ +?M;2b BM i?i bvbi2KX JQ`2Qp2`-
 M2r BMi2`7+2 Kv #2 /2bB;M2/ iQ iF2 /pMi;2 Q7 HH i?2 72im`2b pBH#H2 BM i?2
r2# ;`T?B+b bvbi2KX AM bQK2 +b2b- i?2 +mbiQK BMi2`7+2 +M 2p2M #2 mb2/ iQ T`QpB/2
M 2H2;Mi rv iQ 2ti2M/ i?2 7mM+iBQMHBiv Q7  i`MbHiBQM K2+?MBbK- b /2b+`B#2/ BM
1ti2M/BM; ;;THQiHvUVX
M 2`Hv ii2KTi iQ /2bB;M M _ BMi2`7+2 7Q` ;2M2`H Tm`TQb2 BMi2`+iBp2 r2#
;`T?B+b rb i?2 _ T+F;2 `*?`ib r?Qb2 _ BMi2`7+2 Bb ?2pBHv BMbTB`2/ #v HiiB+2
UoB/vMi?M kyRjVc Ua`F` kyy3VX h?2 KQbi BMMQpiBp2 T`i Q7 `*?`ib rb Bib #BHBiv
iQ BMi2`7+2 rBi? KMv /Bz2`2Mi Cpa+`BTi ;`T?BM; HB#``B2b mbBM;  bBM;H2 _ BMi2`7+2X
b i?2 MmK#2` Q7 Cpa+`BTi ;`T?BM; HB#``B2b #2;M iQ 2tTHQ/2- Bi #2+K2 Q#pBQmb i?Bb
rb MQi  bmbiBM#H2 KQ/2H- b i?2 _ T+F;2 Kmbi #mM/H2 2+? Cpa+`BTi HB#``v i?i
Bi bmTTQ`ibX >Qr2p2`-  HQi Q7 i?2 BM7`bi`m+im`2- bm+? b T`QpB/BM; i?2 ;Hm2 iQ `2M/2`
THQib BM p`BQmb +QMi2tib U2X;X- i?2 _ +QMbQH2- b?BMv TTb- M/ `K`F/QrM /Q+mK2MibV-
?p2 2pQHp2/ BMiQ i?2 _ T+F;2 ?iKHrB/;2ib UoB/vMi?M 2i HX kyR8VX >pBM; #mBHi
kj
bBKBH` #`B/;2b 7Q` MBKBMi M/ G.pBb- A T2`bQMHHv FMQr M/ TT`2+Bi2 i?2 KQmMi
Q7 iBK2 M/ 2zQ`i i?Bb T+F;2 bp2b Qi?2` T+F;2 mi?Q`bX
h?2 ?iKHrB/;2ib 7`K2rQ`F Bb MQi +QMbi`BM2/ iQ Dmbi ;`T?B+b- Bi bBKTHv T`QpB/2b
 b2i Q7 +QMp2MiBQMb 7Q` mi?Q`BM; r2# +QMi2Mi 7`QK _X LmK2`Qmb Cpa+`BTi /i pBbmH@
BxiBQM HB#``B2b `2 MQr K/2 pBH#H2 mbBM; i?Bb 7`K2rQ`F- M/ KQbi `2 /2bB;M2/ 7Q`
T`iB+mH` mb2 +b2b- bm+? b H2~2i 7Q` ;2Q@bTiBH KTTBM;- /v;`T?b 7Q` iBK2@b2`B2b-
M/ M2irQ`F.j 7Q` M2irQ`Fb U*?2M; M/ sB2 kyR8Vc UoM/2`FK M/ HHB`2 kyR8Vc
U:M/`m/- HHB`2- M/ _mbb2HH kyR8VRyX h?2`2 `2 HbQ >hJG rB/;2ib i?i T`QpB/2 M
BMi2`7+2 iQ KQ`2 ;2M2`H Tm`TQb2 pBbmHBxiBQM Cpa+`BTi HB#``B2b bm+? b THQiHv M/
`#QF2? UaB2p2`i 2i HX kyReVc U>72M M/ i2K kyR8VX
JMv ?iKHrB/;2ib T`QpB/2 i H2bi bQK2 MiBp2 bmTTQ`i 7Q` /B`2+i KMBTmHiBQM
bm+? b B/2MiB7vBM; UBX2X- KQmbBM; Qp2` TQBMib iQ `2p2H H#2HbV- 7Q+mbBM; UBX2X- TM M/
xQQKV- M/ bQK2iBK2b HBMFBM; KmHiBTH2 pB2rb UBX2X- MBKiBQM- #`mb?BM; Qp2` TQBMib iQ
?B;?HB;?i TQBMib BM MQi?2` pB2r- 2i+VX AM bQK2 +b2b- i?Bb BMi2`+iBpBiv Bb ?M/H2/ 2MiB`2Hv
#v i?2 mM/2`HvBM; Cpa+`BTi HB#``v- #mi ?iKHrB/;2ib mi?Q`b Kv HbQ T`QpB/2 M _
BMi2`7+2 iQ +mbiQK Cpa+`BTi #b2/ HQ;B+ iQ 2ti2M/ i?2 BMi2`7+2Ƕb 7mM+iBQMHBivX h?2
_ T+F;2 THQiHv mb2b i?Bb TT`Q+? iQ 2M#H2 72im`2b MQi 7QmM/ BM THQiHvXDbǶ CaPL
bT2+B}+iBQM- bm+? b HBMF2/ pB2rbX hQ mM/2`biM/ ?Qr Bi rQ`Fb- Bi ?2HTb iQ FMQr #Qmi
JQ/2H@oB2r@*QMi`QHH2` UJo*V T`/B;K- M/ i?2 /Bz2`2Mi rvb iQ TT`Q+? Jo* BM 
r2#@#b2/ 2MpB`QMK2MiX
kXjX8 JmHiBTH2 Jo* T`/B;Kb
h?2 JQ/2H@oB2r@*QMi`QHH2` UJo*V T`/B;K Bb  TQTmH` T`Q;`KKBM; i2+?MB[m2
7Q` /2bB;MBM; ;`T?B+H mb2` BMi2`7+2b rBi?  KBMBKH KQmMi Q7 /2T2M/2M+B2b r?B+?
Ry6Q` KQ`2 2tKTH2b M/ BM7Q`KiBQM- b22 ?iiT,ffrrrX?iKHrB/;2ibXQ`;f M/ ?iiT,ff?72MX;Bi?m#XBQf
?iKHrB/;2ib;HH2`vf
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?2HTb BM+`2b2 `2bTQMbBp2M2bbX _2bTQMbBp2M2bb Bb #bQHmi2Hv +`m+BH 7Q` BMi2`+iBp2 ;`T?@
B+b bBM+2 Bi ;`2iHv BKT+ib Qm` #BHBiv iQ KF2 Q#b2`piBQMb- /`r ;2M2`HBxiBQMb- M/
;2M2`i2 ?vTQi?2b2b UwX GX X CX >22` kyR9VX AM  Jo* T`/B;K- i?2 KQ/2H +QMiBMb HH
i?2 /i M/ HQ;B+ M2+2bb`v iQ ;2M2`i2 pB2rUbVX h?2 +QMi`QHH2` +M #2 i?Qm;?i Q7 b 
+QKTQM2Mi QM iQT Q7  pB2r i?i HBbi2Mb 7Q` +2`iBM 2p2Mib- M/ 722/b i?Qb2 2p2Mib iQ i?2
KQ/2H bQ i?i i?2 KQ/2H +M mT/i2 pB2rUbV ++Q`/BM;HvX b 6B;m`2 kXj b?Qrb- KQ/2`M
_ BMi2`7+2b iQ BMi2`+iBp2 r2# ;`T?B+b b?QmH/ ?p2 KmHiBTH2 KQ/2HUbV i?i `2bB/2 BM
/Bz2`2Mi TH+2b U/2T2M/BM; i?2 2p2Mi ivT2VX
6Q` `2HiBp2Hv bBKTH2 BMi2`+iBQMb- HBF2 B/2MiB}+iBQM Ub+2M`BQ f*V M/ `2bBxBM;
Ub+2M`BQ "V BM 6B;m`2 kXj- i?2 KQ/2H b?QmH/ `2bB/2 rBi?BM i?2 r2# #`Qrb2`X JMv
Cpa+`BTi HB#``B2b ?p2  MiBp2 Jo* T`/B;K 7Q` KMBTmHiBM;  bBM;H2 ;`T?- HBF2
/`rBM; iQQHiBTb QM KQmb2 ?Qp2` Ub+2M`BQ V- #mi i?2`2 Kv #2 Qi?2` mb27mH KMBTmHiBQM
2p2Mib i?i i?2 T`/B;K /Q2bMǶi bmTTQ`iX h?Bb +QmH/ #2 `2bmHi Q7 i?2 7+i i?i i?2
Cpa+`BTi HB#``v bBKTHv /Q2b MQi FMQr #Qmi i?2 _ BMi2`7+2X 6Q` 2tKTH2- `2bBxBM;
b?QmH/ rQ`F +QMbBbi2MiHv +`Qbb p`BQmb +QMi2tib Ur?2i?2` pB2rBM; BM _aim/BQ- b?BMv
TTb- `K`F/QrM /Q+mK2Mib- 2i+VX h?MF7mHHv i?2 ?iKHrB/;2ib T+F;2 T`QpB/2b
 Cpa+`BTi HB#``v i?i i`B;;2`b  `2bBx2UV 2p2Mi r?2M2p2` i?2 rBM/Qr bBx2 +?M;2b
rBi?BM Mv Q7 i?2b2 +QMi2tib Ĝ HHQrBM; i?2 rB/;2i mi?Q` iQ 7Q+mb QM i?2 `2bBxBM; KQ/2H
`i?2` /2}MBM; HH i?2 TQbbB#H2 +QMi`QHH2`bX
6Q` KQ`2 +QKTHB+i2/ BMi2`+iBQMb- i?2 KQ/2H Kv ?p2 iQ #2 /2}M2/ BM _ #v i?2
mb2`- 2p2M r?2M KMBTmHiBM;  bBM;H2 ;`T?X 1p2M r?2M i?2 KQ/2H Bb /2}M2/ BM _-
i?i /Q2b MQi M2+2bb`BHv BKTHv i?2 +QMi`QHH2` `2[mB`2b  ?QQF #+F iQ `2@2t2+mi2 _ +Q/2X
6Q` 2tKTH2- b+2M`BQ * BM 6B;m`2 kXj /2iBHb  bBimiBQM r?2`2 i?2 _ mb2` ?b bT2+B}2/
i?i HBM2b b?QmH/ #2 ?B;?HB;?i2/ mTQM ?Qp2` 7`QK i?2 _ BMi2`7+2- r?B+? Bb MQi MiBp2Hv
bmTTQ`i2/ #v i?2 mM/2`HvBM; Cpa+`BTi ;`T?BM; HB#``v- #mi +M #2 BKTH2K2Mi2/ #v
i?2 rB/;2i mi?Q` #v T`QpB/BM;  7`K2rQ`F r?B+? i`MbHi2b  KQ/2H 7`QK _ iQ CaPL
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6B;m`2 kXj 6Qm` /Bz2`2Mi Jo* T`/B;KbX AM HH i?2 b+2M`BQb- i?2 ;`T? +ib b i?2
+QMi`QHH2`- #mi i?2 KQ/2H UBX2X- i?2 /i M/ HQ;B+ r?B+? mT/i2b i?2 pB2rV
2tBbib BM /Bz2`2Mi TH+2bX AM a+2M`BQ -  KQmb2 ?Qp2` 2p2Mi KMBTmHi2b
i?2 KQ/2H rBi?BM i?2 mM/2`HvBM; Cpa+`BTi HB#``vX AM a+2M`BQ "-  rBM/Qr
`2bBxBM; KMBTmHi2b i?2 KQ/2H rBi?BM i?2 >hJGrB/;2iX`2bBx2UV K2i?Q/- /2@
}M2/ #v i?2 rB/;2i mi?Q`X AM a+2M`BQ *-  KQmb2 ?Qp2` 2p2Mi KMBTmHi2b
i?2 KQ/2H rBi?BM i?2 mM/2`HvBM; Cpa+`BTi HB#``v M/  KQ/2H /2}M2/ #v
#Qi? i?2 mb2` UBM _V M/ i?2 rB/;2i mi?Q` UBM Cpa+`BTiVX AM a+2M`BQ .-
`2KQpBM; QmiHB2`b 7`QK i?2 `r /i Kv `2[mB`2 _ +Q/2 iQ #2 2t2+mi2/X
ke
UY +mbiQK Cpa+`BTiVX AM Mv +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MBTmHiBM; sJG +QMi2Mi
BM Q`/2` iQ T`QpB/2 2bv ++2bb iQ SAh*>7ft M/ `2Hi2/ :K2/v /iX TBi+?_t
`2KQp2b ++2bb #``B2`b r?B+? HHQrb i?2 p2`;2 _ mb2` M/ #b2#HH 7M iQ bT2M/ i?2B`
pHm#H2 iBK2 MHvxBM; :K2/vǶb 2MQ`KQmb bQm`+2 Q7 #b2#HH BM7Q`KiBQMX TBi+?_t
HbQ T`QpB/2b  bmBi2 Q7 7mM+iBQMb i?i ;`2iHv `2/m+2 i?2 KQmMi Q7 rQ`F BMpQHp2/ iQ
+`2i2 TQTmH` SAh*>7ft ;`T?B+bX 6Q` i?Qb2 BMi2`2bi2/ BM Q#iBMBM; Qi?2` sJG /i-
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TBi+?_t b2`p2b 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 MB+2 2tKTH2 Q7 H2p2`;BM; sJGk_ iQ [mB+FHv bb2K#H2 +mbiQK
sJG /i +QHH2+iBQM K2+?MBbKbX
ee
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h?Bb +?Ti2` Bb  TT2` Tm#HBb?2/ BM h?2 S`Q+22/BM;b Q7 i?2 qQ`Fb?QT QM AMi2`+iBp2
GM;m;2 G2`MBM;- oBbmHBxiBQM- M/ AMi2`7+2b U*G kyR9V UaB2p2`i M/ a?B`H2v kyR9VX
A K i?2 T`BK`v mi?Q` Q7 i?2 TT2` r?B+? Bb pHB#H2 QMHBM2 ?2`2 ?iiT,ffMHTXbiM7Q`/X
2/mf2p2MibfBHHpBkyR9fTT2`bfbB2p2`i@BHHpBkyR9XT/7
h?2 7Q`KiiBM; Q7 TT2` ?b #22M KQ/B}2/ iQ KF2 7Q` +QMbBbi2Mi ivT2b2iiBM; +`Qbb
i?2 i?2bBbX
#bi`+i
q2 T`2b2Mi G.pBb- M _ T+F;2 7Q` +`2iBM; q2 T`2b2Mi G.pBb-  r2#@#b2/
BMi2`+iBp2 pBbmHBxiBQM Q7 iQTB+b 2biBKi2/ mbBM; Gi2Mi .B`B+?H2i HHQ+iBQM i?i Bb
#mBHi mbBM;  +QK#BMiBQM Q7 _ M/ /jX Pm` pBbmHBxiBQM T`QpB/2b  ;HQ#H pB2r Q7 i?2
iQTB+b UM/ ?Qr i?2v /Bz2` 7`QK 2+? Qi?2`V- r?BH2 i i?2 bK2 iBK2 HHQrBM; 7Q`  /22T
BMbT2+iBQM Q7 i?2 iQF2Mb KQbi ?B;?Hv bbQ+Bi2/ rBi? 2+? BM/BpB/mH iQTB+X 6B`bi- r2
T`QTQb2  MQp2H K2i?Q/ 7Q` +?QQbBM; r?B+? iQF2Mb iQ T`2b2Mi iQ  mb2` iQ B/ BM i?2 ibF
Q7 iQTB+ BMi2`T`2iiBQM- BM r?B+? r2 /2}M2 i?2 `2H2pM+2 Q7  iQF2M iQ  iQTB+X a2+QM/- r2
T`2b2Mi i?2 `2bmHib Q7  mb2` bim/v i?i BHHmbi`i2b ?Qr `MFBM; iQF2Mb #v i?2B` `2H2pM+2 iQ
 ;Bp2M iQTB+ `2Hi2b iQ i?i iQTB+Ƕb BMi2`T`2i#BHBiv- M/ r2 `2+QKK2M/  /27mHi K2i?Q/
Q7 +QKTmiBM; `2H2pM+2 iQ KtBKBx2 iQTB+ BMi2`T`2i#BHBivX Gbi- r2 BM+Q`TQ`i2 `2H2pM+2
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BMiQ G.pBb BM  rv i?i HHQrb mb2`b iQ ~2tB#Hv 2tTHQ`2 iQTB+@iQF2M `2HiBQMb?BTb iQ
#2ii2` mM/2`biM/  }ii2/ G. KQ/2HX
9XR AMi`Q/m+iBQM
_2+2MiHv Km+? ii2MiBQM ?b #22M TB/ iQ pBbmHBxBM; i?2 QmiTmi Q7 iQTB+ KQ/2Hb }i
mbBM; Gi2Mi .B`B+?H2i HHQ+iBQM UG.V UJii?2r CX :`/M2` M/ a2TTB kyRyVc U*?M2v
M/ "H2B kyRkVc UCbQM *?mM; M/ >22` kyRk#Vc U"`vMD` :`2i`bbQM M/ aKvi? kyRRVX
am+? pBbmHBxiBQMb `2 +?HH2M;BM; iQ +`2i2 #2+mb2 Q7 i?2 ?B;? /BK2MbBQMHBiv Q7 i?2
}ii2/ KQ/2H Ĝ G. Bb ivTB+HHv TTHB2/ iQ i?QmbM/b Q7 /Q+mK2Mib- r?B+? `2 KQ/2H2/
b KBtim`2b Q7 /Qx2Mb Q7 iQTB+b- r?B+? i?2Kb2Hp2b `2 KQ/2H2/ b /Bbi`B#miBQMb Qp2`
i?QmbM/b Q7 iQF2Mb U.pB/ JX "H2B M/ CQ`/M kyRkVc U:`B{i?b M/ ai2vp2`b kyy9VX h?2
KQbi T`QKBbBM; #bB+ i2+?MB[m2 7Q` +`2iBM; G. pBbmHBxiBQMb i?i `2 #Qi? +QKT+i
M/ i?Q`Qm;? Bb BMi2`+iBpBivX
q2 BMi`Q/m+2 M BMi2`+iBp2 pBbmHBxiBQM bvbi2K i?i r2 +HH G.pBb i?i ii2KTib
iQ Mbr2`  72r #bB+ [m2biBQMb #Qmi  }ii2/ iQTB+ KQ/2H, URV q?i Bb i?2 K2MBM; Q7
2+? iQTB+\- UkV >Qr T`2pH2Mi Bb 2+? iQTB+\- M/ UjV >Qr /Q i?2 iQTB+b `2Hi2 iQ 2+?
Qi?2`\ .Bz2`2Mi pBbmH +QKTQM2Mib Mbr2` 2+? Q7 i?2b2 [m2biBQMb- bQK2 Q7 r?B+? `2
Q`B;BMH- M/ bQK2 Q7 r?B+? `2 #Q``Qr2/ 7`QK 2tBbiBM; iQQHbX
Pm` pBbmHBxiBQM UBHHmbi`i2/ BM 6B;m`2 9XRV ?b irQ #bB+ TB2+2bX 6B`bi- i?2 H27i
TM2H Q7 Qm` pBbmHBxiBQM T`2b2Mib  ǳ;HQ#HǴ pB2r Q7 i?2 iQTB+ KQ/2H- M/ Mbr2`b
[m2biBQMb k M/ jX AM i?Bb pB2r- r2 THQi i?2 iQTB+b b +B`+H2b BM i?2 irQ@/BK2MbBQMH
THM2 r?Qb2 +2Mi2`b `2 /2i2`KBM2/ #v +QKTmiBM; i?2 /BbiM+2 #2ir22M iQTB+b UmbBM;
 /BbiM+2 K2bm`2 Q7 i?2 mb2`Ƕb +?QB+2V M/ i?2M #v mbBM; KmHiB/BK2MbBQMH b+HBM; iQ
T`QD2+i i?2 BMi2`@iQTB+ /BbiM+2b QMiQ irQ /BK2MbBQMb- b Bb /QM2 BM UCbQM *?mM; M/
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>22` kyRkVX q2 2M+Q/2 2+? iQTB+Ƕb Qp2`HH T`2pH2M+2 mbBM; i?2 `2b Q7 i?2 +B`+H2b-
r?2`2 r2 bQ`i i?2 iQTB+b BM /2+`2bBM; Q`/2` Q7 T`2pH2M+2X
a2+QM/- i?2 `B;?i TM2H Q7 Qm` pBbmHBxiBQM /2TB+ib  ?Q`BxQMiH #`+?`i r?Qb2 #`b
`2T`2b2Mi i?2 BM/BpB/mH iQF2Mb i?i `2 i?2 KQbi mb27mH 7Q` BMi2`T`2iBM; i?2 +m``2MiHv
b2H2+i2/ iQTB+ QM i?2 H27i- M/ HHQrb mb2`b iQ Mbr2` [m2biBQM R- ǳq?i Bb i?2 K2MBM;
Q7 2+? iQTB+\ǴX  TB` Q7 Qp2`HB/ #`b `2T`2b2Mi #Qi? i?2 +Q`Tmb@rB/2 7`2[m2M+v Q7 
;Bp2M iQF2M b r2HH b i?2 iQTB+@bT2+B}+ 7`2[m2M+v Q7 i?2 iQF2M- b BM UCbQM *?mM; M/
>22` kyRk#VX
h?2 H27i M/ `B;?i TM2Hb Q7 Qm` pBbmHBxiBQM `2 HBMF2/ bm+? i?i b2H2+iBM;  iQTB+
UQM i?2 H27iV `2p2Hb i?2 KQbi mb27mH iQF2Mb UQM i?2 `B;?iV 7Q` BMi2`T`2iBM; i?2 b2H2+i2/
iQTB+X AM //BiBQM- b2H2+iBM;  iQF2M UQM i?2 `B;?iV `2p2Hb i?2 +QM/BiBQMH /Bbi`B#miBQM
Qp2` iQTB+b UQM i?2 H27iV 7Q` i?2 b2H2+i2/ iQF2MX h?Bb FBM/ Q7 HBMF2/ b2H2+iBQM HHQrb mb2`b
iQ 2tKBM2  H`;2 MmK#2` Q7 iQTB+@iQF2M `2HiBQMb?BTb BM  +QKT+i KMM2`X
 F2v BMMQpiBQM Q7 Qm` bvbi2K Bb ?Qr r2 /2i2`KBM2 i?2 KQbi mb27mH iQF2Mb 7Q` BMi2`@
T`2iBM;  ;Bp2M iQTB+- M/ ?Qr r2 HHQr mb2`b iQ BMi2`+iBp2Hv /Dmbi i?Bb /2i2`KBMiBQMX
 iQTB+ BM G. Bb  KmHiBMQKBH /Bbi`B#miBQM Qp2` i?2 iQF2Mb BM i?2 pQ+#mH`v- r?2`2
i?2 pQ+#mH`v ivTB+HHv +QMiBMb i?QmbM/b Q7 iQF2MbX hQ BMi2`T`2i  iQTB+- QM2 ivTB+HHv
2tKBM2b  `MF2/ HBbi Q7 i?2 KQbi T`Q##H2 iQF2Mb BM i?i iQTB+- mbBM; Mvr?2`2 7`QK
i?`22 iQ i?B`iv iQF2Mb BM i?2 HBbiX h?2 T`Q#H2K rBi? BMi2`T`2iBM; iQTB+b i?Bb rv Bb i?i
+QKKQM iQF2Mb BM i?2 +Q`Tmb Q7i2M TT2` M2` i?2 iQT Q7 bm+? HBbib 7Q` KmHiBTH2 iQTB+b-
KFBM; Bi ?`/ iQ /Bz2`2MiBi2 i?2 K2MBM;b Q7 i?2b2 iQTB+bX
"Bb+?Q7 M/ B`QH/B UkyRkV T`QTQb2 `MFBM; iQF2Mb 7Q`  ;Bp2M iQTB+ BM i2`Kb Q7 #Qi?
i?2 7`2[m2M+v Q7 i?2 iQF2M mM/2` i?i iQTB+ b r2HH b i?2 iQF2MǶb 2t+HmbBpBiv iQ i?2 iQTB+-
r?B+? ++QmMib 7Q` i?2 /2;`22 iQ r?B+? Bi TT2`b BM i?i T`iB+mH` iQTB+ iQ i?2 2t+HmbBQM
Q7 Qi?2`bX q2 T`QTQb2  bBKBH` K2bm`2 i?i r2 +HH i?2 `2H2pM+2 Q7  iQF2M iQ  iQTB+
iQ +`2i2  ~2tB#H2 K2i?Q/ 7Q` `MFBM; iQF2Mb BM Q`/2` Q7 mb27mHM2bb 7Q` BMi2`T`2iBM;
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6B;m`2 9XR h?2 HvQmi Q7 G.pBb- rBi? i?2 ;HQ#H iQTB+ pB2r QM i?2 H27i- M/ i?2 iQF2M
#`+?`ib QM i?2 `B;?iX GBMF2/ b2H2+iBQMb HHQr mb2`b iQ `2p2H bT2+ib Q7 i?2
iQTB+@iQF2M `2HiBQMb?BTb +QKT+iHvX
dy
iQTB+bX q2 /Bb+mbb Qm` /2}MBiBQM Q7 `2H2pM+2- M/ Bib ;`T?B+H BMi2`T`2iiBQM- BM /2iBH
BM a2+iBQM 9XjXRX q2 HbQ T`2b2Mi i?2 `2bmHib Q7  mb2` bim/v +QM/m+i2/ iQ /2i2`KBM2
i?2 QTiBKH imMBM; T`K2i2` BM i?2 /2}MBiBQM Q7 `2H2pM+2 iQ B/ i?2 ibF Q7 iQTB+
BMi2`T`2iiBQM BM a2+iBQM9XjXk- M/ r2 /2b+`B#2 ?Qr r2 BM+Q`TQ`i2 `2H2pM+2 BMiQ Qm`
BMi2`+iBp2 pBbmHBxiBQM BM a2+iBQM9X9X
9Xk _2Hi2/ qQ`F
Jm+? rQ`F ?b #22M /QM2 `2+2MiHv `2;`/BM; i?2 BMi2`T`2iiBQM Q7 iQTB+b UBX2X K2@
bm`BM; iQTB+ ǳ+Q?2`2M+2ǴV b r2HH b pBbmHBxiBQM Q7 iQTB+ KQ/2HbX
9XkXR hQTB+ AMi2`T`2iiBQM M/ *Q?2`2M+2
Ai Bb r2HH@FMQrM i?i i?2 iQTB+b BM72``2/ #v G. `2 MQi Hrvb 2bBHv BMi2`T`2i#H2
#v ?mKMbX CQMi?M *?M; M/ "H2B UkyyNV 2bi#HBb?2/ pB  H`;2 mb2` bim/v i?i
biM/`/ [mMiBiiBp2 K2bm`2b Q7 }i- bm+? b i?Qb2 bmKK`Bx2/ #v >MM JX qHH+?
M/ JBKMQ UkyyNV- /Q MQi M2+2bb`BHv ;`22 rBi? K2bm`2b Q7 iQTB+ BMi2`T`2i#BHBiv #v
?mKMbX .MB2H _K;2 2i HX UkyyNV bb2`i i?i ǳ+?`+i2`BxBM; iQTB+b Bb ?`/Ǵ M/
/2b+`B#2 ?Qr mbBM; i?2 iQT@k iQF2Mb 7Q`  ;Bp2M iQTB+ KB;?i MQi Hrvb #2 #2bi- #mi Qz2`
72r +QM+`2i2 Hi2`MiBp2bX
GQmHr? HamKBi M/ .QK2MB+QMB UkyyNV- .pB/ JBKMQ M/ J+*HHmK UkyRRV-
M/ CbQM *?mM; M/ >22` UkyRj#V /2p2HQT [mMiBiiBp2 K2i?Q/b 7Q` K2bm`BM; i?2
BMi2`T`2i#BHBiv Q7 iQTB+b #b2/ QM 2tT2`BK2Mib rBi? /i b2ib i?i +QK2 rBi? bQK2 MQiBQM
Q7 iQTB+H ;`QmM/ i`mi?- bm+? b /Q+mK2Mi K2i/i Q` 2tT2`i@+`2i2/ iQTB+ H#2HbX h?2b2
K2i?Q/b `2 mb27mH 7Q` mM/2`biM/BM;- BM  ;HQ#H b2Mb2- r?B+? iQTB+b `2 BMi2`T`2i#H2
UM/ r?vV- #mi i?2v /QMǶi bT2+B}+HHv ii2KTi iQ B/ i?2 mb2` BM BMi2`T`2iBM; BM/BpB/mH
iQTB+bX
dR
"H2B M/ Gz2`iv UkyyNV /2p2HQT2/ ǳhm`#Q hQTB+bǴ-  K2i?Q/ Q7 B/2MiB7vBM; M@;`Kb
rBi?BM G.@BM72``2/ iQTB+b i?i- r?2M HBbi2/ BM /2+`2bBM; Q`/2` Q7 T`Q##BHBiv- T`QpB/2
mb2`b rBi? 2ti` BM7Q`KiBQM #Qmi i?2 mb;2 Q7 iQF2Mb rBi?BM iQTB+bX h?Bb irQ@bi;2
T`Q+2bb vB2H/b ;QQ/ `2bmHib QM 2tT2`BK2MiH /i- Hi?Qm;? i?2 `2bmHiBM; QmiTmi Bb biBHH
bBKTHv  `MF2/ HBbi +QMiBMBM;  KBtim`2 Q7 iQF2Mb M/ M@;`Kb- M/ i?2 mb27mHM2bb Q7
i?2 K2i?Q/ 7Q` iQTB+ BMi2`T`2iiBQM rb MQi i2bi2/ BM  mb2` bim/vX
.pB/ L2rKM M/ "H/rBM UkyRyV /2b+`B#2  K2i?Q/ 7Q` `MFBM; iQF2Mb rBi?BM
iQTB+b iQ B/ BMi2`T`2i#BHBiv +HH2/ SQBMirBb2 JmimH AM7Q`KiBQM USJAV `MFBM;X lM/2`
SJA `MFBM; Q7 iQF2Mb- 2+? Q7 i?2 i2M KQbi T`Q##H2 iQF2Mb rBi?BM  iQTB+ `2 `MF2/
BM /2+`2bBM; Q`/2` Q7 TT`QtBKi2Hv ?Qr Q7i2M i?2v Q++m` BM +HQb2 T`QtBKBiv iQ i?2 MBM2
Qi?2` KQbi T`Q##H2 iQF2Mb 7`QK i?i iQTB+ BM bQK2 H`;2- 2ti2`MH ǳ`272`2M+2Ǵ +Q`Tmb-
bm+? b qBFBT2/B Q` :QQ;H2 M@;`KbX Hi?Qm;? i?Bb K2i?Q/ +Q``2Hi2/ ?B;?Hv rBi?
?mKM Dm/;K2Mib Q7 iQF2M BKTQ`iM+2 rBi?BM iQTB+b- Bi /Q2b MQi 2bBHv ;2M2`HBx2 iQ
iQTB+ KQ/2Hb }i iQ +Q`TQ` i?i /QMǶi ?p2  `2/BHv pBH#H2 2ti2`MH bQm`+2 Q7 rQ`/
+Q@Q++m``2M+2bX
AM +QMi`bi- h//v UkyRRV mb2b M BMi`BMbB+ K2bm`2 iQ `MF iQF2Mb rBi?BM iQTB+b,
 [mMiBiv +HH2/ HB7i- /2}M2/ b i?2 `iBQ Q7  iQF2MǶb T`Q##BHBiv rBi?BM  iQTB+ iQ Bib
K`;BMH T`Q##BHBiv +`Qbb i?2 +Q`TmbX h?Bb ;2M2`HHv /2+`2b2b i?2 `MFBM;b Q7 ;HQ#HHv
7`2[m2Mi iQF2Mb- r?B+? +M #2 ?2HT7mHX q2 }M/ i?i Bi +M #2 MQBbv- ?Qr2p2`- #v ;BpBM;
?B;? `MFBM;b iQ p2`v ``2 iQF2Mb i?i Q++m` BM QMHv  bBM;H2 iQTB+- 7Q` BMbiM+2X q?BH2
bm+? iQF2Mb Kv +QMiBM mb27mH iQTB+H +QMi2Mi- B7 i?2v `2 p2`v ``2 i?2 iQTB+ Kv `2KBM
/B{+mHi iQ BMi2`T`2iX
6BMHHv- "Bb+?Q7 M/ B`QH/B UkyRkV T`QTQb2 M/ BKTH2K2Mi  M2r biiBbiB+H iQTB+
KQ/2H i?i BM72`b #Qi?  iQF2MǶb 7`2[m2M+v b r2HH b Bib 2t+HmbBpBiv Ĝ i?2 /2;`22 iQ r?B+?
Bib Q++m``2M+2b `2 HBKBi2/ iQ QMHv  72r iQTB+bX h?2v BMi`Q/m+2  mMBp`Bi2 K2bm`2
+HH2/  6_1s b+Q`2 UǳFR2[m2M+v M/ EX+HmbBpBivǴV r?B+? Bb  r2B;?i2/ ?`KQMB+ K2M
dk
Q7  iQF2MǶb `MF rBi?BM  ;Bp2M iQTB+ rBi? `2bT2+i iQ 7`2[m2M+v M/ 2t+HmbBpBiv- M/ i?2v
`2+QKK2M/ Bi b  rv iQ `MF iQF2Mb iQ B/ iQTB+ BMi2`T`2iiBQMX q2 T`QTQb2  bBKBH`
K2i?Q/ i?i Bb  r2B;?i2/ p2`;2 Q7  iQF2MǶb T`Q##BHBiv M/ Bib HB7i- M/ r2 DmbiB7v Bi
rBi?  mb2` bim/v M/ BM+Q`TQ`i2 Bi BMiQ Qm` BMi2`+iBp2 pBbmHBxiBQMX
9XkXk hQTB+ JQ/2H oBbmHBxiBQM avbi2Kb
 MmK#2` Q7 pBbmHBxiBQM bvbi2Kb 7Q` iQTB+ KQ/2Hb ?p2 `Bb2M BM `2+2Mi v2`bX
a2p2`H Q7 i?2K 7Q+mb QM HHQrBM; mb2`b iQ #`Qrb2 /Q+mK2Mib- iQTB+b- M/ iQF2Mb iQ
H2`M #Qmi i?2 `2HiBQMb?BTb #2ir22M i?2b2 i?`22 +MQMB+H iQTB+ KQ/2H mMBib UJii?2r
CX :`/M2` M/ a2TTB kyRyVc U*?M2v M/ "H2B kyRkV UCmbiBM aMv/2` M/ qQH72 kyRjVX
h?2b2 #`Qrb2`b ivTB+HHv mb2 HBbib Q7 i?2 KQbi T`Q##H2 iQF2Mb rBi?BM iQTB+b iQ bmKK`Bx2
i?2 iQTB+b- M/ i?2 pBbmHBxiBQM 2H2K2Mib `2 HBKBi2/ iQ #`+?`ib Q` rQ`/ +HQm/b Q7 iQF2M
T`Q##BHBiB2b 7Q` 2+? iQTB+- TB2 +?`ib Q7 iQTB+ T`Q##BHBiB2b 7Q` 2+? /Q+mK2Mi- M/fQ`
p`BQmb #`+?`ib Q` b+ii2`THQib `2Hi2/ iQ /Q+mK2Mi K2i/iX Hi?Qm;? i?2b2 iQQHb
+M #2 mb27mH 7Q` #`QrbBM;  +Q`Tmb- r2 b22F  KQ`2 +QKT+i pBbmHBxiBQM- rBi? i?2
KQ`2 M``Qr 7Q+mb Q7 [mB+FHv M/ 2bBHv mM/2`biM/BM; i?2 BM/BpB/mH iQTB+b i?2Kb2Hp2b
UrBi?Qmi M2+2bb`BHv pBbmHBxBM; /Q+mK2MibVX
CbQM *?mM; M/ >22` UkyRk#V /2p2HQT bm+?  iQQH- +HH2/ ǳh2`KBi2Ǵ- r?B+? pBbm@
HBx2b i?2 b2i Q7 iQTB+@iQF2M /Bbi`B#miBQMb 2biBKi2/ BM G. mbBM;  Ki`Bt HvQmiX h?2
mi?Q`b BMi`Q/m+2 irQ K2bm`2b Q7 i?2 mb27mHM2bb Q7 iQF2Mb 7Q` mM/2`biM/BM;  iQTB+
KQ/2H, /BbiBM+iBp2M2bb M/ bHB2M+vX h?2b2 [mMiBiB2b K2bm`2 ?Qr Km+? BM7Q`KiBQM 
iQF2M +QMp2vb #Qmi  iQTB+ #v +QKTmiBM; i?2 EmHH#+F@GB2#H2` /Bp2`;2M+2 #2ir22M i?2
/Bbi`B#miBQM Q7 iQTB+b ;Bp2M i?2 iQF2M M/ i?2 K`;BMH /Bbi`B#miBQM Q7 iQTB+b U/BbiBM+@
iBp2M2bbV- QTiBQMHHv r2B;?i2/ #v i?2 iQF2MǶb Qp2`HH 7`2[m2M+v UbHB2M+vVX h?2 mi?Q`b
`2+QKK2M/ bHB2M+v b  i?`2b?QH/BM; K2i?Q/ 7Q` b2H2+iBM; r?B+? iQF2Mb `2 BM+Hm/2/ BM
dj
i?2 pBbmHBxiBQM- M/ i?2v 7m`i?2` mb2  b2`BiBQM K2i?Q/ 7Q` Q`/2`BM; i?2 KQbi bHB2Mi
iQF2Mb iQ ?B;?HB;?i /Bz2`2M+2b #2ir22M iQTB+bX
h2`KBi2 Bb  +QKT+i- BMimBiBp2 BMi2`+iBp2 pBbmHBxiBQM Q7 i?2 iQTB+b BM  iQTB+
KQ/2H- #mi #v QMHv BM+Hm/BM; iQF2Mb i?i `MF ?B;? BM bHB2M+v Q` /BbiBM+iBp2M2bb- r?B+?
`2 ;HQ#H T`QT2`iB2b Q7 iQF2Mb- Bi Bb `2bi`B+i2/ iQ T`QpB/BM;  ;HQ#H pB2r Q7 i?2 KQ/2H-
`i?2` i?M HHQrBM;  mb2` iQ /22THv BMbT2+i BM/BpB/mH iQTB+b #v pBbmHBxBM;  TQi2MiBHHv
/Bz2`2Mi b2i Q7 iQF2Mb 7Q` 2p2`v bBM;H2 iQTB+X AM 7+i- CbQM *?mM; M/ >22` UkyRjV
/2b+`B#2 i?2 mb2 Q7  ǳiQTB+@bT2+B}+ rQ`/ Q`/2`BM;Ǵ b TQi2MiBHHv mb27mH 7mim`2 rQ`FX
9Xj _2H2pM+2 Q7 iQF2Mb iQ iQTB+b
>2`2 r2 /2}M2 `2H2pM+2- Qm` K2i?Q/ 7Q` `MFBM; iQF2Mb rBi?BM iQTB+b- M/ r2 /2@
b+`B#2 i?2 `2bmHib Q7  mb2` bim/v iQ H2`M M QTiBKH imMBM; T`K2i2` BM i?2 +QKTmiiBQM
Q7 `2H2pM+2X
9XjXR .2}MBiBQM Q7 _2H2pM+2
G2i φkw /2MQi2 i?2 T`Q##BHBiv Q7 iQF2M w ∈ {1, ...,V} 7Q` iQTB+ k ∈ {1, ...,K}- r?2`2
V /2MQi2b i?2 MmK#2` Q7 mMB[m2 iQF2Mb BM i?2 pQ+#mH`v- M/ H2i pw /2MQi2 i?2 K`;BMH
T`Q##BHBiv Q7 iQF2M w BM i?2 +Q`TmbX PM2 ivTB+HHv 2biBKi2b φ BM G. mbBM; o`BiBQMH
"v2b K2i?Q/b Q` *QHHTb2/ :B##b aKTHBM;- M/ pw 7`QK i?2 2KTB`B+H /Bbi`B#miBQM Q7
i?2 +Q`Tmb UQTiBQMHHv bKQQi?2/ #v BM+Hm/BM; T`BQ` r2B;?ib b Tb2m/Q@+QmMibVX
q2 /2}M2 i?2 `2H2pM+2 Q7 iQF2M w iQ iQTB+ k ;Bp2M  r2B;?i T`K2i2` λ Ur?2`2
0≤ λ ≤ 1V b,






r?2`2 λ /2i2`KBM2b i?2 r2B;?i ;Bp2M iQ i?2 T`Q##BHBiv Q7 iQF2M w mM/2` iQTB+ k `2HiBp2
iQ Bib HB7iX a2iiBM; λ = 1 `2bmHib BM i?2 7KBHB` `MFBM; Q7 iQF2Mb BM /2+`2bBM; Q`/2` Q7
i?2B` iQTB+@bT2+B}+ T`Q##BHBiv- M/ b2iiBM; λ = 0 `MFb iQF2Mb bQH2Hv #v i?2B` HB7i- r?B+?
r2 7QmM/ M2+/QiHHv iQ `2bmHi BM ǳMQBbvǴ iQTB+b 7mHH Q7 ``2 iQF2MbX q2 rBb? iQ H2`M M
ǳQTiBKHǴ pHm2 Q7 λ 7Q` iQTB+ BMi2`T`2iiBQM 7`QK Qm` mb2` bim/vX
6B`bi- i?Qm;?- iQ b22 ?Qr /Bz2`2Mi pHm2b Q7 λ `2bmHi BM /Bz2`2Mi `MF2/ iQF2M HBbib-
+QMbB/2` i?2 THQi BM 6B;m`2 9XkX q2 }i  8y@iQTB+ KQ/2H iQ i?2 ky L2rb;`QmTb /i
U/2iBHb `2 /2b+`B#2/ BM a2+iBQM9XjXkV M/ THQii2/ logUHB7iV QM i?2 y@tBb pbX log(φkw) QM
i?2 x@tBb 7Q` 2+? iQF2M BM i?2 pQ+#mH`v Ur?B+? ?b bBx2 V = 22,524V 7Q`  ;Bp2M iQTB+X
6B;m`2 9Xk b?Qrb i?Bb THQi 7Q` hQTB+ kN- r?B+? Q++m``2/ KQbiHv BM /Q+mK2Mib TQbi2/
iQ i?2 ǳJQiQ`+v+H2bǴ M2rb;`QmT- #mi HbQ 7`QK /Q+mK2Mib TQbi2/ iQ i?2 ǳmiQKQ#BH2bǴ
M2rb;`QmT M/ i?2 ǳ1H2+i`QMB+bǴ M2rb;`QmTX :`T?B+HHv- i?2 HBM2 b2T`iBM; i?2 KQbi
`2H2pMi iQF2Mb 7Q` i?Bb iQTB+- ;Bp2M λ - ?b bHQT2 −λ/(1−λ ) Ub22 6B;m`2 9XkVX
6Q` i?Bb iQTB+- i?2 iQT@8 KQbi `2H2pMi iQF2Mb ;Bp2M λ = 1 U`MFBM; bQH2Hv #v T`Q#@
#BHBivV `2 &Qmi- O2KBH//`2bb- OirQ/B;BiMmK2`- mT- OQM2/B;BiMmK#2`'- r?2`2  ǵOǶ
bvK#QH /2MQi2b  iQF2M i?i Bb M 2MiBiv `2T`2b2MiBM;  +Hbb Q7 i?BM;bX AM +QMi`bi iQ
i?Bb HBbi- r?B+? +QMiBMb ;HQ#HHv +QKKQM iQF2Mb M/ r?B+? T`QpB/2b p2`v HBiiH2 K2MBM;
`2;`/BM; KQiQ`+v+H2b- miQKQ#BH2b- Q` 2H2+i`QMB+b- i?2 iQT@8 KQbi `2H2pMi iQF2Mb ;Bp2M
λ = 1/3 `2 &QBH- THbiB+- TBT2b- ~mB/- M/ HB;?ib'X h?2 b2+QM/ b2i Q7 iQF2Mb Bb Km+? KQ`2
/2b+`BTiBp2 Q7 i?2 iQTB+ #2BM; /Bb+mbb2/ i?M i?2 }`biX
9XjXk lb2` aim/v
q2 +QM/m+i2/  mb2` bim/v iQ /2i2`KBM2 r?2i?2` i?2`2 rb M QTiBKH pHm2 Q7
λ BM i?2 /2}MBiBQM Q7 `2H2pM+2 iQ B/ iQTB+ BMi2`T`2iiBQMX 6B`bi- r2 }i  8y@iQTB+
KQ/2H iQ i?2 D= 13,695 /Q+mK2Mib BM i?2 ky L2rb;`QmTb /i r?B+? r2`2 TQbi2/ iQ 














































































































































































































































































































































































































































































































































































































































































































































































Topic 29 of 50 (20 Newgroups data)
6B;m`2 9Xk .Qii2/ HBM2b b2T`iBM; i?2 iQT@Ry KQbi `2H2pMi iQF2Mb 7Q` /Bz2`2Mi pHm2b
Q7 λ - rBi? i?2 KQbi `2H2pMi iQF2Mb 7Q` λ 4 kfj /BbTHv2/ M/ ?B;?HB;?i2/
BM ;`22MX
de
aKTH2` H;Q`Bi?K U:`B{i?b M/ ai2vp2`b kyy9V iQ bKTH2 i?2 Hi2Mi iQTB+b 7Q` 2+?
Q7 i?2 N = 1,590,376 iQF2Mb BM i?2 /i- M/ r2 bp2/ i?2B` iQTB+ bbB;MK2Mib 7`QK
i?2 Hbi Bi2`iBQM U7i2` +QMp2`;2M+2VX q2 i?2M +QKTmi2/ i?2 ky #v 8y i#H2- T - r?B+?
+QMiBMb- BM +2HH Tgk- i?2 +QmMi Q7 i?2 MmK#2` Q7 iBK2b  iQF2M 7`QK iQTB+ k ∈ {1, ...,50}
rb bbB;M2/ iQ L2rb;`QmT g ∈ {1, ...,20}- r?2`2 r2 /2}M2/ i?2 L2rb;`QmT Q7  iQF2M iQ
#2 i?2 L2rb;`QmT iQ r?B+? i?2 /Q+mK2Mi +QMiBMBM; i?i iQF2M rb TQbi2/X aQK2 Q7 i?2
G.@BM72``2/ iQTB+b Q++m``2/ HKQbi 2t+HmbBp2Hv U> 90W Q7 Q++m``2M+2bV BM /Q+mK2Mib
7`QK  bBM;H2 L2rb;`QmT- bm+? b hQTB+ j3- r?B+? rb i?2 2biBKi2/ iQTB+ 7Q` R8-dy8
iQF2Mb BM i?2 +Q`Tmb- R9-kjj Q7 r?B+? +K2 7`QK /Q+mK2Mib TQbi2/ iQ i?2 ǳJ2/B+BM2Ǵ
UQ` ǳb+BXK2/ǴV L2rb;`QmTX Pi?2` iQTB+b Q++m``2/ BM  rB/2 p`B2iv Q7 L2rb;`QmTbX PM2
rQmH/ 2tT2+i i?2b2 ǳbT`2/@QmiǴ iQTB+b iQ #2 ?`/2` iQ BMi2`T`2i i?M i?2 ǳTm`2Ǵ iQTB+b
HBF2 hQTB+ j3X
AM i?2 bim/v r2 `2+`mBi2/ kN bm#D2+ib KQM; Qm` +QHH2;m2b- M/ 2+? bm#D2+i +QK@
TH2i2/ M QMHBM2 2tT2`BK2Mi +QMbBbiBM; Q7 8y ibFb- QM2 7Q` 2+? iQTB+ BM i?2 }ii2/ G.
KQ/2HX hbF k U7Q` k ∈ {1, ...,50}V rb iQ `2/  HBbi Q7 }p2 iQF2Mb- `MF2/ 7`QK R@8 BM
i2`Kb Q7 `2H2pM+2 iQ iQTB+ k- r?2`2 λ ∈ (0,1) rb `M/QKHv bKTH2/ iQ +QKTmi2 `2H@
2pM+2X h?2 mb2` rb BMbi`m+i2/ iQ B/2MiB7v r?B+? ǳiQTB+Ǵ i?2 HBbi Q7 iQF2Mb /Bb+mbb2/
7`QK  HBbi Q7 i?`22 TQbbB#H2 ǳiQTB+bǴ- r?2`2 i?2B` +?QB+2b r2`2 MK2b Q7 i?2 L2rb;`QmTbX
h?2 +Q``2+i Mbr2` 7Q` ibF k UBX2X Qm` ǳ;`QmM/ i`mi?ǴV rb /2}M2/ b i?2 L2rb;`QmT
i?i +QMi`B#mi2/ i?2 KQbi iQF2Mb iQ iQTB+ k UBX2X i?2 L2rb;`QmT rBi? i?2 H`;2bi +QmMi
BM i?2 ki? +QHmKM Q7 i?2 i#H2 T V- M/ i?2 irQ Hi2`MiBp2 +?QB+2b r2`2 i?2 L2rb;`QmTb
i?i +QMi`B#mi2/ i?2 b2+QM/ M/ i?B`/@KQbi iQF2Mb iQ iQTB+ kX
q2 MiB+BTi2/ i?i i?2 2z2+i Q7 λ QM i?2 T`Q##BHBiv Q7  mb2` KFBM; i?2 +Q``2+i
+?QB+2 +QmH/ #2 /Bz2`2Mi +`Qbb iQTB+bX AM T`iB+mH`- 7Q` ǳbT`2/@QmiǴ iQTB+b i?i r2`2
BM?2`2MiHv /B{+mHi iQ BMi2`T`2i- #2+mb2 i?2B` iQF2Mb r2`2 /`rM 7`QK  rB/2 p`B2iv Q7
L2rb;`QmTb UbBKBH` iQ  ǳ7mb2/Ǵ iQTB+ BM CbQM *?mM; M/ >22` UkyRj#VV- r2 2tT2+i2/
dd
i?2 T`QTQ`iBQM Q7 +Q``2+i `2bTQMb2b iQ #2 `Qm;?Hv Rfj MQ Kii2` i?2 pHm2 Q7 λ mb2/ iQ
+QKTmi2 `2H2pM+2X aBKBH`Hv- 7Q` p2`v ǳTm`2Ǵ iQTB+b- r?Qb2 iQF2Mb r2`2 /`rM HKQbi
2t+HmbBp2Hv 7`QK QM2 L2rb;`QmT- r2 2tT2+i2/ i?2 ibF iQ #2 2bv 7Q` Mv pHm2 Q7 λ X
hQ ++QmMi 7Q` i?Bb- r2 MHvx2/ i?2 2tT2`BK2MiH /i #v }iiBM;  p`vBM;@BMi2`+2Tib
HQ;BbiB+ `2;`2bbBQM KQ/2H iQ HHQr 2+? Q7 i?2 }7iv iQTB+b iQ ?p2 Bib QrM #b2HBM2 /B{+mHiv
H2p2H- r?2`2 i?2 2z2+i Q7 λ Bb b?`2/ +`Qbb iQTB+bX q2 mb2/  [m/`iB+ 7mM+iBQM Q7 λ BM
i?2 KQ/2H UHBM2`- +m#B+ M/ [m`iB+ 7mM+iBQMb r2`2 2tTHQ`2/ M/ `2D2+i2/VX
b 2tT2+i2/- i?2 #b2HBM2 /B{+mHiv Q7 2+? iQTB+ p`B2/ rB/2HvX AM 7+i- b2p2M Q7 i?2
iQTB+b r2`2 +Q``2+iHv B/2MiB}2/ #v HH kN mb2`b- M/ QM2 iQTB+ rb BM+Q``2+iHv B/2MiB}2/ #v
HH kN mb2`bX 6Q` i?2 `2KBMBM; 9k iQTB+b r2 2biBKi2/  iQTB+@bT2+B}+ BMi2`+2Ti i2`K iQ
+QMi`QH 7Q` i?2 BM?2`2Mi /B{+mHiv Q7 B/2MiB7vBM; i?2 iQTB+ UMQi Dmbi /m2 iQ Bib iQF2Mb #2BM;
bT`2/ KQM; KmHiBTH2 L2rb;`QmTb- #mi HbQ iQ ++QmMi 7Q` i?2 BM?2`2Mi 7KBHB`Biv Q7
2+? iQTB+ iQ Qm` bm#D2+i TQQH Ĝ bm#D2+ib- QM p2`;2- r2`2 KQ`2 7KBHB` rBi? ǳ*`bǴ
i?M ǳh?2 s qBM/Qr avbi2KǴ- 7Q` 2tKTH2VX
h?2 2biBKi2/ 2z2+ib Q7 λ M/ λ 2 r2`2 kXd9 M/ @kXj9- rBi? biM/`/ 2``Q`b RXyj M/
RXyyX hF2M iQ;2i?2`- i?2B` DQBMi 2z2+i rb biiBbiB+HHv bB;MB}+Mi Uχ2 T@pHm2 4 yXyR3VX
W- #mi i?2 bB;Mb Q7 i?2B` +Q2{+B2Mib ;`22/ rBi? Qmi BMimBiBQM- M/ BM  bBKBH`Hv /2bB;M2/
H`;2@b+H2 mb2` bim/v UQM J2+?MB+H hm`F- 7Q` BMbiM+2V- r2 2tT2+i i?i i?2B` DQBMi 2z2+i
rQmH/ #2 biiBbiB+HHv bB;MB}+MiX hQ b22 i?2 2biBKi2/ 2z2+i Q7 λ QM i?2 T`Q##BHBiv Q7
+Q``2+iHv B/2MiB7vBM;  iQTB+- +QMbB/2` 6B;m`2 9XjX q2 THQi #BMM2/ T`QTQ`iBQMb Q7 +Q``2+i
`2bTQMb2b UQM i?2 v@tBbV pbX λ UQM i?2 t@tBbV 7Q` i?2 R9 iQTB+b r?Qb2 2biBKi2/ iQTB+@
bT2+B}+ BMi2`+2Tib 72HH BMiQ i?2 KB//H2 i2`+BH2 KQM; i?2 9k iQTB+b i?i r2`2MǶi i`BpBH Q`
BKTQbbB#H2 iQ B/2MiB7vX KQM; i?2b2 iQTB+b i?2`2 rb `Qm;?Hv  edW #b2HBM2 T`Q##BHBiv
Q7 +Q``2+i B/2MiB}+iBQMX b 6B;m`2 9Xj b?Qrb- 7Q` i?2b2 iQTB+b- i?2 ǳQTiBKHǴ pHm2 Q7
λ rb #Qmi yXe- M/ Bi `2bmHi2/ BM  dyW @ d8W T`Q##BHBiv Q7 +Q``2+i B/2MiB}+iBQM-
































Trial data for middle tercile of topics




6B;m`2 9Xj  THQi Q7 i?2 T`QTQ`iBQM Q7 +Q``2+i `2bTQMb2b BM  mb2` bim/v pbX i?2 pHm2
Q7 λ mb2/ iQ +QKTmi2 i?2 KQbi `2H2pMi iQF2Mb 7Q` 2+? iQTB+X
dN
88W Q` eyWX q2 pB2r i?Bb b 2pB/2M+2 i?i `MFBM; iQF2Mb ++Q`/BM; iQ `2H2pM+2- r?2`2
λ < 1- +M B/ iQTB+ BMi2`T`2iiBQM- 2p2M B7 i?Bb T`2+Bb2 ibF Ub2H2+iBM;  FMQrM iQTB+
H#2H 7`QK  HBbi Q7 T`2@/2}M2/ H#2Hb bbQ+Bi2/ rBi? 2+? /Q+mK2Mi b K2i/iV Bb MQi
Hrvb i?2 ;QHX  bBKBH` +QM+HmbBQM KB;?i #2 /`rM 7`QK M 2tT2`BK2Mi iQ bim/v i?2
6_1s iQF2M `MFBM; K2i?Q/ Q7 "Bb+?Q7 M/ B`QH/B UkyRkVX
LQi2 i?i BM Qm` 2tT2`BK2Mi- r2 mb2/ i?2 +QHH2+iBQM Q7 bBM;H2@TQbi2/ ky L2rb;`QmTb
/Q+mK2Mib iQ /2}M2 Qm` ǳ;`QmM/ i`mi?Ǵ /iX M Hi2`MiBp2 K2i?Q/ 7Q` +QHH2+iBM;
ǳ;`QmM/ i`mi?Ǵ /i rQmH/ ?p2 #22M iQ `2+`mBi 2tT2`ib iQ H#2H iQTB+b 7`QK M G.
KQ/2HX q2 +?Qb2 ;BMbi i?Bb QTiBQM #2+mb2 /QBM; bQ rQmH/ T`2b2Mi  +HbbB+ ǳ+?B+F2M@Q`@
2;;Ǵ T`Q#H2K, A7 r2 mb2 2tT2`i@H#2H2/ iQTB+b BM M 2tT2`BK2Mi iQ H2`M ?Qr iQ bmKK`Bx2
iQTB+b bQ i?i i?2v +M #2 BMi2`T`2i2/ UBX2X ǳH#2H2/ǴV- r2 rQmH/ QMHv `2@H2`M i?2 rv
i?i Qm` 2tT2`ib r2`2 BMbi`m+i2/- Q` HHQr2/- iQ H#2H i?2 iQTB+b BM i?2 }`bi TH+25 A7- 7Q`
BMbiM+2- i?2 2tT2`ib r2`2 T`2b2Mi2/ rBi?  `MF2/ HBbi Q7 i?2 KQbi T`Q##H2 iQF2Mb 7Q`
2+? iQTB+- i?Bb rQmH/ BM~m2M+2 i?2 BMi2`T`2iiBQMb M/ H#2Hb i?2v ;Bp2 iQ i?2 iQTB+b-
M/ i?2 2tT2`BK2MiH `2bmHi rQmH/ #2 i?2 +B`+mH` +QM+HmbBQM i?i `MFBM; iQF2Mb #v
T`Q##BHBiv HHQrb mb2`b iQ `2+Qp2` i?2 ǳ2tT2`iǴ H#2Hb KQbi 2bBHvX hQ pQB/ i?Bb- r2 72Hi
bi`QM;Hv i?i r2 b?QmH/ mb2 /i BM r?B+? /Q+mK2Mib ?p2 K2i/i bbQ+Bi2/ rBi?
i?2KX h?2 ky L2rb;`QmTb /i T`QpB/2b M 2ti2`MHHv pHB/i2/ bQm`+2 Q7 iQTB+ H#2Hb-
BM i?2 b2Mb2 i?i i?2 H#2Hb r2`2 T`2b2Mi2/ iQ mb2`b UBM i?2 7Q`K Q7 L2rb;`QmT MK2bV-
M/ mb2`b bm#b2[m2MiHv }HH2/ BM i?2 +QMi2MiX Ai `2T`2b2Mib- 2bb2MiBHHv-  +`Qr/@bQm`+2/
+QHH2+iBQM Q7 iQF2Mb- Q` +QMi2Mi- 7Q`  +2`iBM b2i Q7 iQTB+ H#2HbX
9X9 Pm` oBbmHBxiBQM avbi2K
Pm` BMi2`+iBp2- r2#@#b2/ pBbmHBxiBQM bvbi2K- G.pBb- ?b irQ +Q`2 7mM+iBQMHB@
iB2b i?i 2M#H2 mb2`b iQ mM/2`biM/ i?2 iQTB+@iQF2M `2HiBQMb?BTb BM  }ii2/ G. KQ/2H-
3y
6B;m`2 9X9 h?2 mb2` ?b +?Qb2M iQ b2;K2Mi i?2 iQTB+b BMiQ 7Qm` +Hmbi2`b- M/ ?b b2H2+i2/
i?2 ;`22M +Hmbi2` iQ TQTmHi2 i?2 #`+?`i rBi? i?2 KQbi `2H2pMi iQF2Mb 7Q`
i?i +Hmbi2`X h?2M- i?2 mb2` ?Qp2`2/ Qp2` i?2 MBMi? #` 7`QK i?2 iQT- ǵ}H2Ƕ-
iQ /BbTHv i?2 +QM/BiBQMH /Bbi`B#miBQM Qp2` iQTB+b 7Q` i?Bb iQF2MX
M/  MmK#2` Q7 2ti` 72im`2b i?i T`QpB/2 //BiBQMH T2`bT2+iBp2b QM i?2 KQ/2HX Wlbm@
HHv i?2b2 [m2biBQMb +M MQi #2 Mbr2`2/ 2bBHv rBi?  72r bBKTH2 THQib M/fQ` K2i`B+bX
AMbi2/- M BMi2`+iBp2 HvQmi bm+? b G.pBb HHQrb QM2 iQ [mB+FHv 2tTHQ`2 KQ/2H QmiTmi-
7Q`K M2r ?vTQi?2b2b M/ p2`B7v }M/BM;bX
6B`bi M/ 7Q`2KQbi- G.pBb HHQrb QM2 iQ b2H2+i  iQTB+ iQ `2p2H i?2 KQbi `2H2pMi
iQF2Mb 7Q` i?i iQTB+X AM 6B;m`2 9XR- hQTB+ j9 Bb b2H2+i2/- M/ Bib jy KQbi `2H2pMi iQF2Mb
U;Bp2M λ 4 yXj9- BM i?Bb +b2V TQTmHi2 i?2 #` +?`i iQ i?2 `B;?i U`MF2/ BM Q`/2` Q7
`2H2pM+2 7`QK iQT iQ #QiiQKVX h?2 rB/i?b Q7 i?2 ;`v #`b `2T`2b2Mi i?2 +Q`Tmb@rB/2
7`2[m2M+B2b Q7 2+? iQF2M- M/ i?2 rB/i?b Q7 i?2 `2/ #`b `2T`2b2Mi i?2 iQTB+@bT2+B}+
7`2[m2M+B2b Q7 2+? iQF2MX  bHB/2` HHQrb mb2`b iQ +?M;2 i?2 pHm2 Q7 λ - r?B+? +M
Hi2` i?2 `MFBM;b Q7 iQF2Mb iQ B/ iQTB+ BMi2`T`2iiBQMX "v /27mHi- λ Bb b2i iQ yXe- b
3R
bm;;2bi2/ #v Qm` mb2` bim/v BM a2+iBQM9XjXkX A7 λ = 1- iQF2Mb `2 `MF2/ bQH2Hv #v φkw-
r?B+? BKTHB2b i?2 `2/ #`b rQmH/ #2 bQ`i2/ 7`QK rB/2bi Ui i?2 iQTV iQ M``Qr2bi Ui
i?2 #QiiQKVX "v +QKT`BM; i?2 rB/i?b Q7 i?2 `2/ M/ ;`v #`b 7Q`  ;Bp2M iQF2M- mb2`b
+M [mB+FHv mM/2`biM/ r?2i?2`  iQF2M Bb ?B;?Hv `2H2pMi iQ i?2 b2H2+i2/ iQTB+ #2+mb2
Q7 Bib HB7i U ?B;? `iBQ Q7 `2/ iQ ;`vV- Q` Bib T`Q##BHBiv U#bQHmi2 rB/i? Q7 `2/VX h?2
iQT j KQbi `2H2pMi iQF2Mb BM 6B;m`2 9XR `2 ǳHrǴ- ǳ`B;?ibǴ- M/ ǳ+Qm`iǴX LQi2 i?i
ǳHrǴ Bb  +QKKQM rQ`/ r?B+? Bb ;2M2`i2/ #v hQTB+ j9 BM #Qmi 9yW Q7 Bib +Q`Tmb@rB/2
Q++m``2M+2b- r?2`2b ǳ+`m2HǴ Bb  `2HiBp2Hv ``2 rQ`/ rBi? p2`v ?B;? HB7i Ĝ Bi Q++m`b HKQbi
2t+HmbBp2Hv BM hQTB+ j9X am+? T`QT2`iB2b Q7 i?2 iQTB+@iQF2M `2HiBQMb?BT `2 `2/BHv pBbB#H2
BM G.pBb 7Q` 2p2`v iQTB+X
PM i?2 H27i TM2H- irQ pBbmH 72im`2b T`QpB/2  ;HQ#H T2`bT2+iBp2 Q7 i?2 iQTB+bX
6B`bi- i?2 `2b Q7 i?2 +B`+H2b `2 T`QTQ`iBQMH iQ i?2 `2HiBp2 T`2pH2M+2b Q7 i?2 iQTB+b BM
i?2 +Q`Tmb- θk- r?B+? +M #2 +QKTmi2/ b θk =∑d Ndθdk 7Q` /Q+mK2Mib d = 1, ...,D- r?2`2
/Q+mK2Mi d +QMiBMb Nd iQF2MbX AM i?2 8y@iQTB+ KQ/2H }i iQ i?2 ky L2rb;`QmTb /i- i?2
}`bi i?`22 iQTB+b +QKT`Bb2 RkW- NW- M/ eW Q7 i?2 +Q`Tmb- M/ HH +QMiBM +QKKQM- MQM@
bT2+B}+ iQF2Mb UHi?Qm;? i?2`2 `2 /Bz2`2M+2b, hQTB+ k +QMiBMb 7Q`KH /2#i2@`2Hi2/
HM;m;2 bm+? b ǳ+QM+HmbBQMǴ- ǳ2pB/2M+2Ǵ- M/ ǳ`;mK2MiǴ- r?2`2b hQTB+ j +QMiBMb
bHM; +QMp2`biBQMH HM;m;2 bm+? b ǳFBM/Ǵ- ǳHBF2Ǵ- M/ ǳv2?ǴVX AM //BiBQM iQ pB@
bmHBxBM; iQTB+ T`2pH2M+2- i?2 H27i TM2 b?Qrb BMi2`@iQTB+ /Bz2`2M+2bX h?2 /27mHi 7Q`
+QKTmiBM; BMi2`@iQTB+ /BbiM+2b Bb C2Mb2M@a?MMQM /Bp2`;2M+2- Hi?Qm;? Qi?2` K2i`B+b
`2 2M#H2/X h?2 /27mHi 7Q` b+HBM; i?2 b2i Q7 BMi2`@iQTB+ /BbiM+2b /27mHib iQ S`BM+BTH
*QKTQM2Mib- #mi Qi?2` Qi?2` H;Q`Bi?Kb `2 HbQ 2M#H2/X
h?2 b2+QM/ +Q`2 72im`2 Q7 G.pBb Bb i?2 #BHBiv iQ b2H2+i  iQF2M U#v ?Qp2`BM; Qp2`
BiV iQ `2p2H Bib +QM/BiBQMH /Bbi`B#miBQM Qp2` iQTB+bX h?Bb /Bbi`B#miBQM Bb pBbmHBx2/ #v
Hi2`BM; i?2 `2b Q7 i?2 iQTB+ +B`+H2b bm+? i?i i?2v `2 T`QTQ`iBQMH iQ i?2 iQF2M@bT2+B}+
7`2[m2M+B2b +`Qbb i?2 +Q`TmbX h?Bb HHQrb i?2 mb2` iQ p2`B7v- b /Bb+mbb2/ BM CbQM *?mM;
3k
M/ >22` UkyRkV- r?2i?2` i?2 KmHiB/BK2MbBQMH b+HBM; Q7 iQTB+b ?b 7Bi?7mHHv +Hmbi2`2/
bBKBH` iQTB+b BM irQ@/BK2MbBQMH bT+2X 6Q` 2tKTH2- BM 6B;m`2 9X9- i?2 iQF2M ǳ}H2Ǵ Bb
b2H2+i2/X AM i?2 KDQ`Biv Q7 i?Bb iQF2MǶb Q++m``2M+2b- Bi Bb /`rM 7`QK QM2 Q7 b2p2`H
iQTB+b HQ+i2/ BM i?2 mTT2` H27i@?M/ `2;BQM Q7 i?2 ;HQ#H iQTB+ pB2rX lTQM BMbT2+iBQM-
i?Bb ;`QmT Q7 iQTB+b +M #2 BMi2`T`2i2/ #`Q/Hv b  /Bb+mbbBQM Q7 +QKTmi2` ?`/r`2 M/
bQ7ir`2X h?Bb p2`B}2b- iQ bQK2 2ti2Mi- i?2B` TH+2K2Mi- pB KmHiB/BK2MbBQMH b+HBM;-
BMiQ i?2 bK2 irQ@/BK2MbBQMH `2;BQMX Ai HbQ bm;;2bib i?i i?2 rQ`/ ǳ}H2Ǵ mb2/ BM i?Bb
+QMi2ti `272`b iQ  +QKTmi2` }H2X >Qr2p2`- i?2`2 Bb HbQ +QM/BiBQMH T`Q##BHBiv Kbb 7Q`
i?2 iQF2M ǳ}H2Ǵ QM hQTB+ j9X b b?QrM BM 6B;m`2 9XR- hQTB+ j9 +M #2 BMi2`T`2i2/ b
/Bb+mbbBM; i?2 +`BKBMH TmMBb?K2Mi bvbi2K r?2`2 ǳ}H2Ǵ `272`b iQ +Qm`i }HBM;bX aBKBH`
/Bb+Qp2`B2b +M #2 K/2 7Q` Mv rQ`/ i?i 2t?B#Bib TQHvb2Kv Ubm+? b ǳ/`Bp2Ǵ TT2`BM;
BM +QKTmi2`@ M/ miQKQ#BH2@`2Hi2/ iQTB+b- Q` ǳ;`QmM/Ǵ Q++m``BM; BM 2H2+i`B+H@ M/
#b2#HH@`2Hi2/ iQTB+bVX
"2vQM/ Bib rBi?BM@#`Qrb2` BMi2`+iBQM +T#BHBiv- G.pBb H2p2`;2b i?2 _ HM;m;2
iQ HHQr mb2`b iQ 2bBHv Hi2` i?2 iQTB+H /BbiM+2 K2bm`2K2Mi b r2HH b i?2 KmHiB/BK2M@
bBQMH b+HBM; H;Q`Bi?K iQ T`Q/m+2 i?2 ;HQ#H iQTB+ pB2rX AM //BiBQM- i?2`2 Bb M QTiBQM
iQ TTHv k@K2Mb +Hmbi2`BM; iQ i?2 iQTB+b Ub  7mM+iBQM Q7 i?2B` irQ@/BK2MbBQMH HQ+@
iBQMb BM i?2 ;HQ#H iQTB+ pB2rVX h?Bb Bb K2`2Hv M 2zQ`i iQ 7+BHBii2 b2KMiB+ xQQKBM; BM
M G. KQ/2H rBi? KMv iQTB+b r?2`2 ǵ7i2`@i?2@7+iǶ +Hmbi2`BM; Kv #2 M 2bB2` rv
iQ H2`M +Hmbi2`b Q7 iQTB+b- `i?2` i?M }iiBM;  ?B2``+?B+H iQTB+ KQ/2H U.pB/ JX "H2B
M/ h2M2M#mK kyyjV- 7Q` 2tKTH2X a2H2+iBM;  +Hmbi2` UQ` `2;BQMV Q7 iQTB+b `2p2Hb i?2
KQbi `2H2pMi iQF2Mb 7Q` i?i ;`QmT Q7 iQTB+b- r?2`2 i?2 iQF2M /Bbi`B#miBQM Q7  +Hmbi2`
Q7 iQTB+b Bb /2}M2/ b i?2 p2`;2 Q7 i?2 iQF2M /Bbi`B#miBQMb Q7 i?2 BM/BpB/mH iQTB+b BM
i?2 +Hmbi2`X AM 6B;m`2 9X9- i?2 ;`22M +Hmbi2` Q7 iQTB+b Bb b2H2+i2/- M/ i?2 KQbi `2H2pMi
iQF2Mb `2 T`2/QKBMMiHv `2Hi2/ iQ +QKTmi2` ?`/r`2 M/ bQ7ir`2X
3j
9X8 .Bb+mbbBQM
q2 ?p2 /2b+`B#2/  r2#@#b2/- BMi2`+iBp2 pBbmHBxiBQM bvbi2K- G.pBb- i?i 2M@
#H2b /22T BMbT2+iBQM Q7 iQTB+@iQF2M `2HiBQMb?BTb BM M G. KQ/2H- r?BH2 bBKmHiM2QmbHv
T`QpB/BM;  ǳ;HQ#HǴ pB2r Q7 i?2 iQTB+b- pB i?2B` T`2pH2M+2b M/ bBKBH`BiB2b iQ 2+? Qi?2`-
BM  +QKT+i bT+2X q2 HbQ T`QTQb2  MQp2H rv iQ `MF iQF2Mb rBi?BM iQTB+b iQ B/ BM
i?2 ibF Q7 iQTB+ BMi2`T`2iiBQM- M/ r2 T`2b2Mi  mb2` bim/v i?i ii2KTib iQ MQi QMHv
K2bm`2 i?2 BMi2`T`2i#BHBiv Q7  iQTB+- #mi HbQ ?Qr iQ KtBKBx2 i?2 BMi2`T`2i#BHBiv Q7
i?2 iQTB+X
6Q` 7mim`2 rQ`F- r2 MiB+BTi2 T2`7Q`KBM;  H`;2` mb2` bim/v iQ 7m`i?2` mM/2`biM/
?Qr iQ 7+BHBii2 iQTB+ BMi2`T`2iiBQM BM }ii2/ G. KQ/2Hb- BM+Hm/BM;  +QKT`BbQM Q7
KmHiBTH2 K2i?Q/b- bm+? b `MFBM; #v hm`#Q hQTB+b U"H2B M/ Gz2`iv kyyNV Q` 6_1s
b+Q`2b U"Bb+?Q7 M/ B`QH/B kyRkV- BM //BiBQM iQ `2H2pM+2X q2 HbQ MQi2 i?2 M22/ iQ
pBbmHBx2 +Q``2HiBQMb #2ir22M iQTB+b- b i?Bb +M T`QpB/2 BMbB;?i BMiQ r?i Bb ?TT2MBM;
QM i?2 /Q+mK2Mi H2p2H rBi?Qmi +imHHv /BbTHvBM; 2MiB`2 /Q+mK2MibX Gbi- r2 b22F 
bQHmiBQM iQ i?2 T`Q#H2K Q7 pBbmHBxBM;  H`;2 MmK#2` Q7 iQTB+b Ubv- 7`QK Ryy @ 8yy
iQTB+bV BM  +QKT+i rvX
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h?Bb +?Ti2` Bb  TT2` +m``2MiHv mM/2` `2pBbBQM rBi? BMi2MiBQM Q7 bm#KBiiBM; iQ
i?2 CQm`MH Q7 *QKTmiiBQMH M/ :`T?B+H aiiBbiB+bX A K i?2 T`BK`v mi?Q` Q7 i?2
TT2` M/ i?2`2 Bb  rQ`FBM; /`7i pBH#H2 ?2`2 Ĝ ?iiTb,ff;Bi?m#X+QKfi/?Q+FfMBKBMi@
TT2`f#HQ#fD+;bf>P*EAL:@MBKBMiXT/7
h?2 7Q`KiiBM; Q7 TT2` ?b #22M KQ/B}2/ iQ KF2 7Q` +QMbBbi2Mi ivT2b2iiBM; +`Qbb
i?2 i?2bBbX
#bi`+i
h?2 r2# Bb i?2 KQbi TQTmH` K2/BmK 7Q` b?`BM; BMi2`+iBp2 /i pBbmHBxiBQMb
i?MFb iQ i?2 TQ`i#BHBiv Q7 i?2 r2# #`Qrb2` M/ i?2 ++2bbB#BHBiv Q7 i?2 BMi2`M2iX lM@
7Q`imMi2Hv- +`2iBM; BMi2`+iBp2 r2# ;`T?B+b Q7i2M `2[mB`2b  rQ`FBM; FMQrH2/;2 Q7
MmK2`Qmb r2# i2+?MQHQ;B2b i?i `2 7Q`2B;M iQ KMv T2QTH2 rQ`FBM; rBi? /iX b 
`2bmHi- r2# ;`T?B+b `2 ``2Hv mb2/ 7Q` 2tTHQ`iQ`v /i MHvbBb r?2`2 [mB+F Bi2`iBQM
#2ir22M /Bz2`2Mi pBbmHBxiBQMb Bb Q7 miKQbi BKTQ`iM+2X h?Bb Bb i?2 +Q`2 bi`2M;i? Q7
;;THQik-  TQTmH` /i pBbmHBxiBQM T+F;2 7Q` _- i?2 rQ`H/Ƕb H2/BM; QT2M@bQm`+2 bi@
iBbiB+H T`Q;`KKBM; HM;m;2X h?2 +QM+2TimH 7`K2rQ`F #2?BM/ ;;THQik Bb #b2/ QM
i?2 ;`KK` Q7 ;`T?B+b- r?B+? Hvb  7QmM/iBQM 7Q` /2b+`B#BM; Mv biiB+ ;`T?B+ b
 bKHH b2i Q7 BM/2T2M/2Mi +QKTQM2MibX S2`?Tb i?2 KQbi 7mM/K2MiH +QKTQM2Mi Bb
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i?2 KTTBM; 7`QK #bi`+i /i iQ i?2 pBbmH bT+2- bQK2iBK2b `272``2/ iQ b i?2 2b@
i?2iB+ KTTBM;X q2 T`QTQb2 //BM; irQ M2r 2bi?2iB+b iQ i?2 ;`KK`- r?B+? iQ;2i?2`
`2 bm{+B2Mi 7Q` 2H2;MiHv /2b+`B#BM; #Qi? MBKiBQMb M/ +2`iBM +Hbb2b Q7 +QQ`/BMi2/
HBMF2/ pB2rbX q2 BKTH2K2Mi i?Bb 2ti2MbBQM BM i?2 QT2M@bQm`+2 _ T+F;2 MBKBMi- r?B+?
+QMp2`ib ;;THQik Q#D2+ib iQ BMi2`+iBp2 r2# pBbmHBxiBQMb pB .jX
8XR AMi`Q/m+iBQM
h?2 rQ`H/Ƕb H2/BM; QT2M bQm`+2 biiBbiB+H T`Q;`KKBM; HM;m;2- _- ?b  `B+?
?BbiQ`v Q7 BMi2`7+BM; rBi? +QKTmiiBQMH iQQHb 7Q` i?2 mb2 Q7 T2QTH2 /QBM; /i MHvbBb
M/ biiBbiB+b `2b2`+? U_ *Q`2 h2K kyReVX lM/2`biM/BM; _Ƕb +Q`2 m/B2M+2 Bb BKTQ`@
iMi- b i?2v ivTB+HHv rMi iQ KtBKBx2 i?2B` iBK2 rQ`FBM; QM /i MHvbBb T`Q#H2Kb-
M/ KBMBKBx2 iBK2 bT2Mi H2`MBM; +QKTmiiBQMH iQQHbX _ 2t+2Hb BM i?Bb `2;`/- b Bi Bb
/2bB;M2/ bT2+B}+HHv 7Q` BMi2`+iBp2 mb2- r?2`2 mb2`b +M [mB+FHv 2tTHQ`2 i?2B` /i mbBM;
?B;?Hv 2tT`2bbBp2 BMi2`7+2bX MQi?2` F2v THv2` BM _Ƕb bm++2bb biQ`v Bb Bib T+F;BM; BM@
7`bi`m+im`2- r?B+? T`QpB/2b iQQHb 7Q` /Bbi`B#miBM; 2MiB`2 `2b2`+? +QMT2M/BmKUbV U+Q/2-
/i- /Q+mK2MiiBQM- mtBHB`v /Q+mK2Mib- 2i+V U:2MiH2KM M/ GM; kyy9VX
PM2 Q7 i?2 KQbi rB/2Hv mb2/ _ T+F;2b Bb ;;THQik UqB+F?K kyyNV-  /i pBbmH@
BxiBQM T+F;2 BMbTB`2/ #v i?2 ;`KK` Q7 ;`T?B+b UqBHFBMbQM kyy8VX AM 7+i- .QMQ?Q
UkyR8V r`Bi2b, ǳh?Bb 2zQ`i Kv ?p2 KQ`2 BKT+i QM iQ/vǶb T`+iB+2 Q7 /i MHvbBb
i?M KMv ?B;?Hv@`2;`/2/ i?2Q`2iB+H biiBbiB+b TT2`bǳX AM Qm` 2tT2`B2M+2- ;;THQik ?b
K/2 M BKT+i i?MFb iQ Bib 7QmM/iBQM BM i?2 ;`KK` Q7 ;`T?B+b- +`27mHHv +?Qb2M
/27mHib- M/ Qp2`HH mb#BHBivX h?Bb ?2HTb /i MHvbib `TB/Hv Bi2`i2 M/ /Bb+Qp2` BM@
7Q`KiBp2 pBbmHBxiBQMb Ĝ M 2bb2MiBH ibF BM 2tTHQ`iQ`v /i MHvbBb U1.VX q?2M
/2HBM; rBi? ?B;?@/BK2MbBQMH /i- ?Qr2p2`- Bi Bb Q7i2M mb27mH iQ T`Q/m+2 BMi2`+iBp2
M/fQ` /vMKB+ ;`T?B+b- r?B+? ;;THQik /Q2b MQi BM?2`2MiHv bmTTQ`iX
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AMi2`+iBp2 ;`T?B+b iQQHFBib BM _ ?p2 #22M mb2/ 7Q` /2+/2b iQ 2M?M+2 i?2 1.
rQ`F~Qr- #mi i?2b2 TT`Q+?2b `2 Q7i2M MQi 2bv iQ `2T`Q/m+2 Q` /Bbi`B#mi2 iQ  H`;2`
m/B2M+2X Ai Bb i`m2 i?i KQbi ;`T?B+b ;2M2`i2/ /m`BM; 1. `2 mHiBKi2Hv MQi mb27mH-
#mi bQK2iBK2b- mM/2`biM/BM; ;BM2/ /m`BM; i?Bb T?b2 Bb KQbi 2bBHv b?`2/ pB i?2
BMi2`+iBp2 ;`T?B+b i?2Kb2Hp2bX h?mb- i?2`2 Bb pHm2 Bb #2BM; #H2 iQ 2bBHv b?`2- M/
2K#2/ BMi2`+iBp2 ;`T?B+b BMbB/2  H`;2` `2TQ`iX lM7Q`imMi2Hv- i?Bb Bb ivTB+HHv ?`/-
B7 MQi BKTQbbB#H2- mbBM; i`/BiBQMH BMi2`+iBp2 ;`T?B+b iQQHFBibX b  `2bmHi- i?2`2 Bb
 H`;2 /Bb+QMM2+i #2ir22M i?2 pBbmHBxiBQM iQQHb i?i r2 mb2 7Q` 2tTHQ`iBQM p2`bmb
T`2b2MiiBQMX
q2 BK iQ M``Qr i?Bb ;T BM pBbmHBxiBQM iQQHb #v 2ti2M/BM; ;;THQikǶb ;`KK` Q7
;`T?B+b BKTH2K2MiiBQM 7Q` BMi2`+iBp2 M/ /vMKB+ r2# ;`T?B+bX Pm` 2ti2MbBQM HHQrb
QM2 iQ +`2i2 MBKi2/ i`MbBiBQMb M/ T2`7Q`K /i#b2 [m2`B2b pB /B`2+i KMBTmHiBQM
Q7 HBMF2/ pB2rb HBF2 i?Qb2 /2b+`B#2/ BM U?H#2`;- qBHHBKbQM- M/ a?M2B/2`KM RNNRV M/
U"mD 2i HX RNNRVX  +QM+2TimH KQ/2H 7Q` Qm` 2ti2MbBQM Bb T`QpB/2/ BM a2+iBQM 8XjXR
M/ a2+iBQM 8XjXkX AM a2+iBQM 8XjXj- r2 /2KQMbi`i2 Qm` 2ti2MbBQM rBi? M 2tKTH2X AM
a2+iBQM 8XjX9- r2 QmiHBM2 /2bB;M /2+BbBQMb K/2 BM Qm` BKTH2K2MiiBQM BM i?2 _ T+F;2
MBKBMiX AM a2+iBQM 8X9- r2 T`QpB/2  b2Mb2 b+QT2 7Q` Qm` bvbi2K M/ Bib T2`7Q`KM+2
HBKBiiBQMb i?`Qm;?  ?M/7mH Q7 2tKTH2bX AM a2+iBQM 8X8- r2 +QM/m+i  +QKT`BbQM
bim/v #v `2THB+iBM; 2tKTH2b rBi? Qi?2` H2/BM; bvbi2KbX 6BMHHv- BM a2+iBQM 8Xd- r2
/Bb+mbb 7mim`2 rQ`F M/ HBKBiiBQMb Q7 Qm` +m``2Mi bvbi2KX
8Xk _2Hi2/ qQ`F
q2 BK iQ T`QpB/2  bvbi2K r?B+? 2KTQr2`b ;;THQik mb2`b iQ ;Q #2vQM/ i?2 +QM@
}M2b Q7 biiB+ ;`T?B+b rBi? KBMBKH 7`B+iBQM BKTQb2/ mTQM i?2B` +m``2Mi rQ`F~QrX q2
+FMQrH2/;2 i?i MmK2`Qmb bvbi2Kb r?B+? bmTTQ`i bBKBH` pBbmHBxiBQM i2+?MB[m2b 2tBbi
3d
QmibB/2 Q7 i?2 _ 2+Qbvbi2K- #mi r2 BMi2MiBQMHHv 7Q+mb QM _ BMi2`7+2b bBM+2 i?2 bm``QmM/@
BM; biiBbiB+H +QKTmiBM; 2MpB`QMK2Mi Bb +`m+BH 7Q` 2M#HBM; M 2{+B2Mi 2tTHQ`iQ`v /i
MHvbBb rQ`F~QrX
Ai Bb BKTQ`iMi iQ +FMQrH2/;2 i?i ;;THQik Bb #mBHi QM iQT Q7 i?2 _ T+F;2 ;`B/-
 HQr@H2p2H ;`T?B+b bvbi2K- r?B+? Bb MQr #mM/H2/ rBi? _ Bib2H7 U_ *Q`2 h2K kyReVX
L2Bi?2` ;`B/- MQ` #b2 _ ;`T?B+b- ?p2 bi`QM; bmTTQ`i 7Q` ?M/HBM; mb2` BMi2`+iBQM
+`2iBM;  M22/ 7Q` //@QM T+F;2bX h?2`2 `2  MmK#2` Q7 TT`Q+?2b i?2b2 T+F;2b
iF2 iQ `2M/2`BM;- 2+? rBi? i?2B` QrM #2M2}ib M/ /`r#+FbX h`/BiBQMHHv- i?2v #mBH/
QM HQr@H2p2H _ BMi2`7+2b iQ ;`T?B+H bvbi2Kb bm+? b :hEY UGr`2M+2 M/ h2KTH2
GM; kyRyV- Zi UGr`2M+2 M/ a`F` kyReVc UGr`2M+2 M/ a`F` kyRe#V- Q` Cp
:lA 7`K2rQ`Fb Ul`#M2F kyR8VX AM ;2M2`H- i?2 `2bmHiBM; bvbi2K +M #2 p2`v 7bi
M/ ~2tB#H2- #mi b?`BM; B` `2T`Q/m+BM; QmiTmi Bb mbmHHv  T`Q#H2K /m2 iQ i?2 ?2pv
bQ7ir`2 `2[mB`2K2MibX Hi?Qm;? i?2`2 Kv #2 b+`B}+2 BM T2`7Q`KM+2- mbBM; i?2 KQ/2`M
r2# #`Qrb2` b  +Mpb Bb KQ`2 TQ`i#H2- ++2bbB#H2- M/ +QKTQb#H2 U;`T?B+b +M #2
2K#2//2/ rBi?BM H`;2` 7`K2rQ`Fbf/Q+mK2MibVX
"b2 _ /Q2b T`QpB/2  a+H#H2 o2+iQ` :`T?B+b Uao:V /2pB+2- bp;UV- pB i?2 *B`Q
;`T?B+b SA U*B`Q kyReVX h?2 _ T+F;2 ao:MMQiiBQM ULQHM M/ h2KTH2 GM;
kyRkV T`QpB/2b 7mM+iBQMHBiv iQ TQbi@T`Q+2bb bp;UV QmiTmi BM Q`/2` iQ // BMi2`+iBp2 M/
/vMKB+ 72im`2bX h?Bb Bb  TQr2`7mH TT`Q+?- bBM+2 BM i?2Q`v Bi +M rQ`F rBi? Mv _
;`T?B+- #mi i?2 T+F;2 Bb b2H7 /2b+`B#2/ b  T`QQ7@Q7@+QM+2Ti r?B+? `2p2`b2 2M;BM22`b
TQQ`Hv bi`m+im`2/ bp;UV QmiTmiX b  `2bmHi- MvQM2 rBb?BM; iQ 2ti2M/ Q` Hi2` i?2 +Q`2
7mM+iBQMHBiv M22/b  /22T mM/2`biM/BM; Q7 #b2 ;`T?B+b M/ ao:X
h?2 H+F Q7 r2HH@bi`m+im`2/ ao: 7Q` _ ;`T?B+b KQiBpi2/ i?2 ;`B/ao: T+F;2
r?B+? T`QpB/2b b2MbB#H2 bi`m+im`BM; Q7 ao: QmiTmi 7Q` ;`B/ ;`T?B+b UJm``2HH M/ SQii2`
kyR8VX h?Bb T+F;2 HbQ T`QpB/2b bQK2 HQr@H2p2H iQQHb 7Q` MBKiBM; Q` //BM; BMi2`+iBp2
72im`2b- r?2`2 ;`B/ Q#D2+ib Kmbi #2 `272`2M+2/ #v MK2X b  `2bmHi- B7 QM2 rMi2/ iQ
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mb2 i?Bb BMi2`7+2 iQ // BMi2`+iBpBiv iQ  ;;THQik THQi- i?2v Kmbi FMQr M/ mM/2`biM/
i?2 ;`B/ MKBM; b+?2K2 ;;THQik mb2b BMi2`MHHv M/ ?QT2 Bi /Q2b MQi +?M;2 /QrM i?2
`Q/X M BMi2`7+2 r?2`2 BMi2`+iBpBiv +M #2 2tT`2bb2/ #v `272`2M+BM; i?2 /i iQ #2
pBbmHBx2/- `i?2` i?M i?2 #mBH/BM; #HQ+Fb Q7 i?2 ;`T?B+b bvbi2K- rQmH/ #2 T`272`#H2
bBM+2 i?2 7Q`K2` BMi2`7+2 Bb /2+QmTH2/ 7`QK i?2 BKTH2K2MiiBQM M/ /Q2b MQi `2[mB`2
FMQrH2/;2 Q7 ;`B/X
AM i2`Kb Q7 i?2 mb2` BMi2`7+2- i?2 _ T+F;2 ;;MBKi2 Bb p2`v bBKBH` iQ Qm` bvbi2K
U_Q#BMbQM kyRe#VX Ai /B`2+iHv 2ti2M/b ;;THQik #v //BM;  M2r 2bi?2iB+- MK2/ 7`K2-
r?B+? bTHBib i?2 /i BMiQ bm#b2ib UQM2 7Q` 2+? mMB[m2 pHm2 Q7 i?2 7`K2 p`B#H2V-
T`Q/m+2b  biiB+ THQi 7Q` 2+? bm#b2i- M/ mb2b i?2 MBKiBQM T+F;2 iQ +QK#BM2 i?2
BK;2b BMiQ  F2v 7`K2 MBKiBQM UsB2 kyRjVX h?Bb Bb [mBi2 bBKBH`- #mi MQi b ~2tB#H2
b Qm` bvbi2KǶb bmTTQ`i 7Q` MBKiBQM- r?B+? r2 7mHHv /2b+`B#2 BM a2+iBQM 8XjXkX 1Bi?2`
bvbi2K ?b i?2 #BHBiv iQ +QMi`QH i?2 KQmMi Q7 iBK2 i?i  ;Bp2M 7`K2 Bb /BbTHv2/- #mi
Qm` bvbi2K +M HbQ MBKi2 i?2 i`MbBiBQM #2ir22M 7`K2b pB i?2 /jXi`MbBiBQMUV
SA U"QbiQ+F- P;H2p2ibFv- M/ >22` kyRRVX aKQQi? i`MbBiBQMb ?2HT mb i`+F TQbBiBQMb
#2ir22M 7`K2b- r?B+? Bb mb27mH BM KMv b+2M`BQb- bm+? b i?2 iQm`BM; 2tKTH2 /Bb+mbb2/
BM a2+iBQMeX
hQm`b `2  mb27mH pBbmHBxiBQM i2+?MB[m2 7Q` 2tTHQ`BM; ?B;?@/BK2MbBQMH /i r?B+?
`2[mB`2b BMi2`+iBp2 M/ /vMKB+ ;`T?B+bX h?2 QT2M bQm`+2 bQ7ir`2 ;;Q#B Bb +m``2MiHv
i?2 KQbi 7mHHv@72im`2/ iQQH 7Q` iQm`BM; /i M/ ?b bmTTQ`i 7Q` BMi2`+iBp2 i2+?MB[m2b
bm+? b HBMFBM;- xQQKBM;- TMMBM;- M/ B/2MiB7vBM; U*QQF M/ arvM2 kyydVX h?2 _
T+F;2 `;;Q#B UqB+F?K 2i HX kyy3V T`QpB/2b M _ BMi2`7+2 iQ ;;Q#BǶb ;`T?B+H
BMi2`7+2- #mi mM7Q`imMi2Hv- i?2 bQ7ir`2 `2[mB`2K2Mib 7Q` BMbiHHiBQM M/ mb2 Q7 i?Bb
iQQH+?BM `2 ?2pv M/ bi`BM;2MiX 6m`i?2`KQ`2- b?`BM; i?2 BMi2`+iBp2 p2`bBQMb Q7 i?2b2
;`T?B+b `2 MQi TQbbB#H2X h?2 _ T+F;2 +`Mpb BKb iQ #2 i?2 bm++2bbQ` iQ ;;Q#B-
rBi? bmTTQ`i 7Q` bBKBH` BMi2`+iBp2 i2+?MB[m2b- #mi rBi?  KQ`2 ~2tB#H2 BMi2`7+2 7Q`
3N
/2b+`B#BM; THQib BMbTB`2/ #v i?2 ;`KK` Q7 ;`T?B+b UuB?mB sB2 kyRjVX *`Mpb HbQ ?b
?2pv M/ bi`BM;2Mi bQ7ir`2 `2[mB`2K2Mib r?B+? HBKBib i?2 TQ`i#BHBiv M/ ++2bbB#BHBiv
Q7 i?2 bQ7ir`2X
MQi?2` _ T+F;2 7Q` BMi2`+iBp2 ;`T?B+b r?B+? /`rb /2bB;M BMbTB`iBQM 7`QK i?2
;`KK` Q7 ;`T?B+b Bb ;;pBb U*?M; M/ qB+F?K kyReVX Ai /Q2b MQi /B`2+iHv 2ti2M/
;;THQik- #mi BMbi2/ T`QpB/2b  #`M/ M2r Tm`2Hv 7mM+iBQMH BMi2`7+2 r?B+? Bb /2bB;M2/
rBi? BMi2`+iBp2 ;`T?B+b BM KBM/X Ai +m``2MiHv `2HB2b QM o2; iQ `2M/2` i?2 ao: ;`T?B+b
7`QK CaPL UX aX X EX qX X CX >22` kyR9V- M/ i?2 _ T+F;2 b?BMv iQ 2M#H2 KMv
Q7 Bib BMi2`+iBp2 +T#BHBiB2b U*?M; 2i HX kyR8VX h?2 BMi2`7+2 ;Bp2b i`2K2M/Qmb TQr2`
iQ _ mb2`b- b Bi HHQrb QM2 iQ r`Bi2 _ 7mM+iBQMb iQ ?M/H2 mb2` 2p2MibX h?Bb TQr2` /Q2b
+QK2 rBi?  +Qbi- i?Qm;?- b b?`BM; M/ ?QbiBM; ;;pBb ;`T?B+b ivTB+HHv `2[mB`2b bT2+BH
r2# b2`p2` bQ7ir`2- 2p2M r?2M i?2 BMi2`+iBQM HQ;B+ +QmH/ #2 ?M/H2/ 2MiB`2Hv +HB2Mi@bB/2X
b r2 QmiHBM2 BM a2+iBQM 8XjX9- Qm` bvbi2K /Q2b MQi `2[mB`2  r2# b2`p2`- #mi +M HbQ #2
mb2/ BMbB/2 b?BMv r2# TTHB+iBQMb- r?2M /2bB`2/X
8Xj 1ti2M/BM; i?2 Hv2`2/ ;`KK` Q7 ;`T?B+b
AM i?Bb b2+iBQM- r2 T`QTQb2 M 2ti2MbBQM iQ i?2 Hv2`2/ ;`KK` Q7 ;`T?B+b UqB+F@
?K kyRyV r?B+? 2M#H2b /2+H`iBp2 2tT`2bbBQM Q7 MBKiBQMb M/ /i#b2 [m2`B2b pB
/B`2+i KMBTmHiBQMX AM i?2 ;;THQik bvbi2K- i?2`2 `2 }p2 2bb2MiBH +QKTQM2Mib i?i /2@
}M2  Hv2` Q7 ;`T?B+H K`FBM;b, /i- KTTBM;b UBX2X- 2bi?2iB+bV- ;2QK2i`v- biiBbiB+-
M/ TQbBiBQMX h?2b2 bBKTH2 +QKTQM2Mib `2 2bBHv mM/2`biQQ/ BM BbQHiBQM M/ +M #2
+QK#BM2/ BM KMv rvb iQ 2tT`2bb  rB/2 ``v Q7 ;`T?B+bX 6Q`  bBKTH2 2tKTH2- ?2`2









6Q` 2p2`v ;2QK2i`v- ;;THQik T`QpB/2b  +QMp2MB2Mi r`TT2` `QmM/ Hv2`UV r?B+?
T`QpB/2b b2MbB#H2 /27mHib 7Q` i?2 biiBbiB+ M/ TQbBiBQM UBM i?Bb +b2- #Qi? `2 ǳB/2MiBivǴV,
;;THQiUV Y ;2QKnTQBMiU
/i 4 I.h=-
2bUt 4 Is=- v 4 Iu=V
V
 bBM;H2 ;;THQik THQi +M #2 +QKT`Bb2/ Q7 KmHiBTH2 Hv2`b- M/ /Bz2`2Mi Hv2`b +M +Q`@
`2bTQM/ iQ /Bz2`2Mi /iX aBM+2 2+? ;`T?B+H K`F rBi?BM  ;;THQik Hv2` +Q``2bTQM/b
iQ QM2 UQ` KQ`2V Q#b2`piBQMb BM I.h=- 2bi?2iB+ KTTBM;b T`QpB/2  K2+?MBbK 7Q`
KTTBM; ;`T?B+H b2H2+iBQMb iQ i?2 Q`B;BMH /i UM/ pB+2@p2`bV r?B+? Bb 2bb2MiBH iQ
Mv BMi2`+iBp2 ;`T?B+b bvbi2K UM/`2b "mD M/ J+.QMH/ RN33Vc UqB+F?K 2i HX
kyRyVX h?mb- ;Bp2M  rv iQ +QK#BM2 KmHiBTH2 ;;THQik THQib BMiQ  bBM;H2 pB2r- i?Bb
/2bB;M +M #2 2ti2M/2/ iQ bmTTQ`i  MQiBQM Q7 KmHiBTH2 HBMF2/ pB2rb- b i?Qb2 /Bb+mbb2/
BM U?H#2`;- qBHHBKbQM- M/ a?M2B/2`KM RNNRV M/ U"mD 2i HX RNNRVX
8XjXR .B`2+i JMBTmHiBQM Q7 .i#b2 Zm2`B2b
*QQF M/ arvM2 UkyydV mb2 aZG [m2`B2b iQ 7Q`KHBx2 i?2 /B`2+i KMBTmHiBQM
K2i?Q/b /Bb+mbb2/ BM ?H#2`;- qBHHBKbQM- M/ a?M2B/2`KM URNNRV M/ "mD 2i HX
URNNRVX b Bi im`Mb Qmi- r2 +M 2K#2/ i?Bb 7`K2rQ`F BMbB/2 i?2 Hv2`2/ ;`KK` Q7
;`T?B+b rBi? irQ +Hbb2b Q7 M2r 2bi?2iB+b, QM2 +Hbb iQ /2}M2  b2H2+iBQM bQm`+2 M/
NR
QM2 iQ /2}M2  i`;2iX h?Bb Bb KQbi 2bBHv b22M mbBM; Qm` MBKBMi BKTH2K2MiiBQM- r?B+?
?b  +HB+Fa2H2+ib 2bi?2iB+ 7Q` /2}MBM; i?2 b2H2+iBQM bQm`+2 UpB KQmb2 +HB+FV M/ 
b?Qra2H2+i2/ 2bi?2iB+ 7Q` /2}MBM; i?2 i`;2iX >2`2 r2 mb2 MBKBMi iQ +`2i2  HBMF2/
pB2r #2ir22M  #` +?`i M/  b+ii2` THQi- r?2`2 i?2 mb2` +M +HB+F QM #`b iQ +QMi`QH
i?2 TQBMib b?QrM BM i?2 b+ii2`THQi- b b?QrM BM i?2 pB/2Q BM 6B;m`2 8XRX b  `2bmHi- r2
+M [mB+FHv b22 ?Qr i?2 `2HiBQMb?BT KQM; iBT KQmMi M/ iQiH #BHH KQmMi /2T2M/b
QM r?2i?2` i?2 +mbiQK2` Bb bKQF2`X
HB#``vUMBKBMiV
TR I@ ;;THQiUV Y ;2QKn#`U
/i 4 `2b?T2k,,iBTb-
2bUt 4 bKQF2`- +HB+Fa2H2+ib 4 bKQF2`V
V
Tk I@ ;;THQiUV Y ;2QKnTQBMiU
/i 4 `2b?T2k,,iBTb-
2bUt 4 iQiHn#BHH- v 4 iBT-
b?Qra2H2+i2/ 4 bKQF2`V
V
MBKBMik/B`UHBbiUTR 4 TR- Tk 4 TkVV
AM 2bb2Mb2- i?2 _ +Q/2 #Qp2 HHQrb mb iQ mb2 /B`2+i KMBTmHiBQM iQ /vMKB+HHv
T2`7Q`K aZG [m2`B2b Q7 i?2 7Q`K,
a1G1*h iQiHn#BHH- iBT 6_PJ iBTb
q>1_1 bKQF2` AL +HB+Fa2H2+ib
AM i?Bb 2tKTH2- +HB+Fa2H2+ib Bb 2Bi?2` ǳu2bǴ Q` ǳLQǴ- #mi b r2 b?Qr BM Hi2`
2tKTH2b- +HB+Fa2H2+ib +M HbQ #2 M ``v Q7 pHm2bX Hi?Qm;? +HB+Fa2H2+ib Bb iB2/
iQ  KQmb2+HB+F 2p2Mi- i?Bb bK2 7`K2rQ`F bmTTQ`ib Qi?2` b2H2+iBQM 2p2Mib- bm+? b ?Qp2`
Nk
6B;m`2 8XR GBMF2/ /i#b2 [m2`vBM; pB /B`2+i KMBTmHiBQM mbBM; MBKBMiX  pB/2Q
/2KQMbi`iBQM +M #2 pB2r2/ QMHBM2 i ?iiTb,ffpBK2QX+QKfRey9Ne9RN
Q` +HB+FY/`;X aiiBbiB+HHv bT2FBM;- i?Bb Bb mb27mH 7Q` pBbmHBxBM; M/ MpB;iBM; i?`Qm;?
DQBMi /Bbi`B#miBQMb +QM/BiBQMH mTQM /Bb+`2i2 pHm2bX AM i?Bb b2Mb2- Qm` 2ti2MbBQM Bb +HQb2Hv
`2Hi2/ iQ i?2 bK2  #bBb r?B+? H2/b iQ i`2HHBb /BbTHvb U_B+?`/ X "2+F2` RNNeV M/
HBMF2/ b+ii2`THQi #`mb?BM; U"2+F2` M/ *H2p2HM/ RN3dVX h?2 KDQ` /Bz2`2M+2b `2 i?i
+QM/BiBQMBM;, Bb Hv2` UBX2X- MQi THQiV bT2+B}+- Bb MQi iB2/ iQ  T`iB+mH` ;2QK2i`v- M/
+M #2 +QMi`QHH2/ i?`Qm;? /B`2+i KMBTmHiBQM Q` MBKiBQM +QMi`QHbX WW hP.P, KF2
+QMM2+iBQMb iQ b+;MQbiB+b\ i`2HHBb+QT2\
8XjXk //BM; MBKiBQM
AM bQK2 b2Mb2- i?2 b?Qra2H2+i2/ 2bi?2iB+ bTHBib i?2 Hv2` BMiQ bm#b2ib Ĝ QM2 7Q`
2p2`v mMB[m2 pHm2 Q7 i?2 b?Qra2H2+i2/ p`B#H2X h?2 +HB+Fa2H2+ib 2bi?2iB+b T`Q@
pB/2b  K2+?MBbK iQ Hi2` i?2 pBbB#BHBiv Q7 i?Qb2 bm#b2iUbV pB /B`2+i KMBTmHiBQM- #mi
Qm` bvbi2K HbQ T`QpB/2b  K2+?MBbK 7Q` miQKiB+HHv HQQTBM; i?`Qm;? b2H2+iBQMb iQ
T`Q/m+2 MBKiBQMUbVX q2 +?2Bp2 i?Bb #v `2b2`pBM; i?2 MK2 iBK2 iQ bT2+B7v r?B+?
Nj
p`B#H2 iQ b2H2+i b r2HH b i?2 KQmMi Q7 iBK2 iQ rBi #27Q`2 +?M;BM; i?2 b2H2+iBQM UBM
KBHHBb2+QM/bVX q2 HbQ `2b2`p2 i?2 MK2 /m`iBQM iQ bT2+B7v i?2 KQmMi Q7 iBK2 mb2/
iQ bKQQi?Hv i`MbBiBQM #2ir22M 7`K2b UrBi? HBM2` 2bBM;VX h?2 +Q/2 #2HQr rb mb2/
iQ ;2M2`i2 6B;m`2 8Xk r?B+? /2KQMbi`i2b  bBKTH2 MBKiBQM rBi? bKQQi? i`MbBiBQMb
#2ir22M Ry 7`K2b Q7  bBM;H2 TQBMiX LQi2 i?i i?2 `2bmHiBM; r2# T;2 ?b +QMi`QHb 7Q`
BMi2`+iBp2Hv Hi2`BM; i?2 iBK2 M/ /m`iBQM T`K2i2`bX
/ I@ /iX7`K2Up 4 R,RyV
THQiGBbi I@ HBbiU
THQi 4 ;;THQiUV Y ;2QKnTQBMiU
/i 4 /- 2bUt4p- v4p- b?Qra2H2+i2/4pV
V-
iBK2 4 HBbiUp`B#H2 4 ]p]- Kb 4 RyyyV-
/m`iBQM 4 HBbiUp 4 RyyyV
V
MBKBMik/B`UTHQiGBbiV
8XjXj qQ`H/ "MF 1tKTH2
6B;m`2 8Xj b?Qrb M BMi2`+iBp2 MBKiBQM Q7 i?2 qQ`H/ "MF /i b2i UqQ`H/ "MF
kyRkV +`2i2/ rBi? Qm` MBKBMi BKTH2K2MiiBQMX h?2 pBbmHBxiBQM ?2HTb mb 2tTHQ`2
i?2 +?M;2 BM i?2 `2HiBQMb?BT #2ir22M HB72 2tT2+iM+v M/ 72`iBHBiv Qp2` iBK2 7Q` ky8
+QmMi`B2bX "v /27mHi- i?2 v2` RNdN M/ i?2 +QmMi`B2b lMBi2/ aii2b M/ oB2iMK `2
b2H2+i2/- #mi `2/2`b `2 2M+Qm`;2/ iQ ri+? i?2 pB/2Q Q7 i?2 MBKiBQM M/fQ` BMi2`+i
i?2 pBbmHBxiBQM mbBM;  r2# #`Qrb2`XR AM i?2 BMi2`+iBp2 p2`bBQM- i?2 b2H2+i2/ pHm2 Q7
i?2 v2` p`B#H2 Bb miQKiB+HHv BM+`2K2Mi2/ 2p2`v 72r b2+QM/b- mbBM; MBKiBQM iQ
pBbmHBx2 v2`Hv +?M;2b BM i?2 `2HiBQMb?BT #2ir22M HB72 2tT2+iM+v M/ 72`iBHBiv `i2X
R?iiT,ff#HXQ+FbXQ`;fi/?Q+Ff`rf3+29d22##jyjNkej3d37f
N9
6B;m`2 8Xk  bBKTH2 MBKiBQM rBi? bKQQi? i`MbBiBQMb M/ BMi2`+iBp2Hv Hi2`BM;
i`MbBiBQM /m`iBQMbX  pB/2Q /2KQMbi`iBQM +M #2 pB2r2/ QMHBM2 i
?iiTb,ffpBK2QX+QKfRey8y8R9e
N8
6B;m`2 8Xj M BMi2`+iBp2 MBKiBQM Q7 qQ`H/ "MF /2KQ;`T?B+ /i Q7 b2p2`H +QmM@
i`B2b- /2bB;M2/ mbBM; +HB+Fa2H2+ib M/ b?Qra2H2+i2/ F2vrQ`/b UiQTVX G27i,
 KmHiBTH2 iBK2 b2`B2b 7`QK RNey iQ kyRy Q7 HB72 2tT2+iM+v- rBi? #QH/ HBM2b
b?QrBM; i?2 b2H2+i2/ +QmMi`B2b M/  p2`iB+H ;`2v iHH`2+i b?QrBM; i?2 b2@
H2+i2/ v2`X _B;?i,  b+ii2`THQi Q7 HB72 2tT2+iM+v p2`bmb 72`iBHBiv `i2
Q7 HH +QmMi`B2bX h?2 H2;2M/ M/ i2ti 2H2K2Mib b?Qr i?2 +m``2Mi b2H2+iBQM,
v2`4RNdN- +QmMi`v4 &lMBi2/ aii2b- oB2iMK'- M/ `2;BQM4&1bi bB 
S+B}+- LQ`i? K2`B+'
Ne
q?2M pB2rBM; i?2 BMi2`+iBp2 p2`bBQM Q7 6B;m`2 8Xj- bmTTQb2 r2 rBb? iQ b2H2+i h?B@
HM/X .B`2+i KMBTmHiBQM Bb MQi p2`v mb27mH BM i?Bb +b2 bBM+2 Bi Bb MQi 2bv iQ B/2MiB7v
M/ b2H2+i h?BHM/ #b2/ QM ;`T?B+H K`Fb QM  THQiX 6Q` i?Bb `2bQM- MBKBMi HbQ
T`QpB/2b /`QT/QrM K2MmUbV 7Q` 2+? b2H2+iBQM p`B#H2 iQ B/ i?2 b2H2+iBQM T`Q+2bbX 6B;@
m`2 8X9 b?Qrb r?i i?2 mb2` b22b 7i2` ivTBM; ǳi?Ǵ BM i?2 b2`+? #QtX LQi2 i?i i?2b2
/`QT/QrMb bmTTQ`i b2H2+iBQM Q7 KmHiBTH2 pHm2b M/ +QQ`/BMi2 b2MbB#Hv rBi? b2H2+iBQMb
K/2 pB /B`2+i KMBTmHiBQMX
q2 MiB+BTi2 i?i bQK2 ;;THQik mb2`b rBHH #2 #H2 iQ `2p2`b2 2M;BM22` i?2 MBKBMi
+Q/2 r?B+? +`2i2b 6B;m`2 8Xj- bBKTHv #v HQQFBM; i BiX AM 7+i- i?Bb Bb  #B; `2bQM r?v
;;THQik Bb bQ rB/2Hv mb2/, Bi ?2HTb KBMBKBx2 i?2 KQmMi Q7 iBK2 `2[mB`2/ iQ i`MbHi2
 };m`2 i?i 2tBbib BM vQm` ?2/ BMiQ +QKTmi2` +Q/2X LQi2 i?i- BM i?2 H27i ?M/ THQi
Q7 6B;m`2 8Xj- r2 ?p2  iBK2 b2`B2b Q7 i?2 HB72 2tT2+iM+v r?2`2 2+? HBM2 Bb  +QmMi`v
UBX2X- r2 ;`QmT #v +QmMi`vV M/ HBM2b `2 +QHQ`2/ #v `2;BQMX "v +HB+FBM; QM  HBM2- r2
HbQ rMi i?2 +QmMi`v H#2H iQ TT2` BM i?2 `B;?i ?M/ THQi- bQ r2 HbQ M22/ iQ b2i
+HB+Fa2H2+ib4+QmMi`vX GbiHv- #v b2iiBM; b?Qra2H2+i2/4`2;BQM- r2 +M ?B/2fb?Qr HBM2b
#v +HB+FBM; QM i?2 +QHQ` H2;2M/ 2Mi`B2bX
iBK2a2`B2b I@ ;;THQiUV Y ;2QKnHBM2U
/i 4 qQ`H/"MF-
2bUt 4 v2`- v 4 HB72X2tT2+iM+v-




q2 rMi iQ T`QpB/2  pBbmH +Hm2 7Q` i?2 b2H2+i2/ v2` BM i?2 iBK2 b2`B2b- bQ r2 HbQ
Hv2` bQK2 ǳiHH `2+iM;H2bǴ QMiQ i?2 iBK2 b2`B2bX h?2b2 iHH `2+iM;H2b rBHH HbQ b2`p2 b
 rv iQ /B`2+iHv KQ/B7v i?2 b2H2+i2/ v2`X h?2 iHH`2+i ;2QK2i`v Bb  bT2+BH +b2 Q7 
Nd
6B;m`2 8X9 MBKBMi T`QpB/2b  K2Mm iQ mT/i2 2+? b2H2+iBQM p`B#H2X AM i?Bb 2tKTH2-
7i2` ivTBM; ǵi?Ƕ i?2 +QmMi`v K2Mm b?Qrb i?2 bm#b2i Q7 Ki+?BM; +QmMi`B2bX
N3
`2+iM;H2 i?i miQKiB+HHv bTMb i?2 2MiB`2 p2`iB+H `M;2- bQ r2 Dmbi ?p2 iQ bT2+B7v
i?2 ?Q`BxQMiH `M;2 pB tKBM M/ tKtX HbQ- bBM+2 i?2 Hv2`2/ ;`KK` Q7 ;`T?B+b
HHQrb 7Q` /Bz2`2Mi /i BM 2+? Hv2`- r2 bmTTHv  /i 7`K2 rBi? Dmbi i?2 mMB[m2 v2`b
BM i?2 2MiB`2 /i 7Q` i?Bb Hv2`X
v2`b I@ /iX7`K2Uv2` 4 mMB[m2UqQ`H/"MF0v2`VV
iBK2a2`B2b I@ iBK2a2`B2b Y ;2QKniHH`2+iU
/i 4 v2`b-
2bUtKBM 4 v2` @ yX8- tKt 4 v2` Y yX8-
+HB+Fa2H2+ib 4 v2`V
V
b 7Q` i?2 `B;?i ?M/ THQi BM 6B;m`2 8Xj- i?2`2 `2 i?`22 Hv2`b,  TQBMi Hv2` 7Q`
+QmMi`B2b-  i2ti Hv2` 7Q` +QmMi`B2b- M/  i2ti Hv2` iQ /BbTHv i?2 b2H2+i2/ v2`X "v
+HB+FBM; QM  TQBMi- r2 rMi iQ /BbTHv i?2 +QmMi`v i2ti H#2H M/ ?B;?HB;?i i?2 +Q``2@
bTQM/BM; iBK2 b2`B2b QM i?2 `B;?i ?M/ THQi- bQ r2 b2i +HB+Fa2H2+ib4+QmMi`v BM i?Bb
Hv2`X 6m`i?2`KQ`2- r2 QMHv rMi iQ b?Qr i?2 TQBMib 7Q` i?2 b2H2+i2/ v2` M/ `2;BQM- bQ
r2 HbQ M22/ b?Qra2H2+i2/4v2` M/ b?Qra2H2+i2/k4`2;BQMX
b+ii2`SHQi I@ ;;THQiUV Y ;2QKnTQBMiU
/i 4 qQ`H/"MF-
2bUt 4 72`iBHBivX`i2- v 4 HB72X2tT2+iM+v-






h?2 i2ti Hv2` 7Q` MMQiiBM; b2H2+i2/ +QmMi`B2b Bb 2bb2MiBHHv i?2 bK2 b i?2 TQBMi
Hv2`- 2t+2Ti r2 KT i?2 +QmMi`v MK2 iQ i?2 H#2H 2bi?2iB+X
b+ii2`SHQi I@ b+ii2`SHQi Y ;2QKni2tiU
/i 4 qQ`H/"MF-






GbiHv- iQ ?2HT B/2MiB7v i?2 b2H2+i2/ v2` r?2M pB2rBM; i?2 b+ii2`THQi- r2 //
MQi?2` Hv2` Q7 i2ti i  }t2/ HQ+iBQMX
b+ii2`SHQi I@ b+ii2`SHQi Y ;2QKni2tiU
/i 4 v2`b- t 4 8- v 4 3y-
2bUH#2H 4 Tbi2U]v2` 4]- v2`V-
b?Qra2H2+i2/ 4 v2`V
V
LQr i?i r2 ?p2 /2}M2/ i?2 THQib BM 6B;m`2 8Xj- r2 +M b2i i?2 iBK2 M/ /m`iBQM
QTiBQMb UBMi`Q/m+2/ BM a2+iBQM 8XjXkV iQ +QMi`QH i?2 MBKiBQM T`K2i2`bX Pm` MBKBMi
BKTH2K2MiiBQM HbQ `2bT2+ib  b2H2+iQ`XivT2b QTiBQM r?B+? +QMi`QHb r?2i?2` Q` MQi
b2H2+iBQMb 7Q`  ;Bp2M p`B#H2 +M ++mKmHi2 M/  7B`bi QTiBQM 7Q` +QMi`QHHBM; r?B+?
pHm2b `2 b2H2+i2/ #v /27mHiX k "v /27mHi- bmTTHvBM; i?2 HBbi Q7 THQib M/ //BiBQMH
QTiBQMb iQ MBKBMik/B`UV rBHH r`Bi2 HH i?2 }H2b M2+2bb`v iQ `2M/2` i?2 pBbmHBxiBQM iQ
 i2KTQ``v /B`2+iQ`v M/ T`QKTi  r2# #`Qrb2` iQ QT2M M >hJG }H2X






iBK2 4 HBbiUp`B#H2 4 ]v2`]- Kb 4 jyyyV-












b b?QrM BM 6B;m`2 8X8- i?2 MBKBMi bvbi2K Bb BKTH2K2Mi2/ BM k T`ib, i?2 +QKTBH2`
M/ i?2 `2M/2`2`X h?2 +QKTBH2` Bb BKTH2K2Mi2/ BM #Qmi kyyy HBM2b Q7 _ +Q/2 i?i
+QMp2`ib  HBbi Q7 ;;THQib M/ QTiBQMb iQ  CaPL THQi K2i@/i }H2 M/  i#@b2T`i2/
pHm2b UhaoV }H2 /i#b2X
h?2 +QKTBH2` b+Mb i?2 2bi?2iB+b BM i?2 ;;THQib iQ /2i2`KBM2 ?Qr KMv b2H2+iBQM
p`B#H2b `2 T`2b2Mi- M/ r?B+? ;2QKb iQ mT/i2 7i2`  b2H2+iBQM p`B#H2 Bb mT/i2/X
Ai mb2b ;;THQik iQ miQKiB+HHv +H+mHi2 i?2 t2b b+H2b- H2;2M/b- H#2Hb- #+F;`QmM/b-





















6B;m`2 8X8  b+?2KiB+ 2tTHMiBQM Q7 +QKTBHiBQM M/ `2M/2`BM; BM i?2 qQ`H/ "MF pB@
bmHBxiBQMX hQT, i?2 BMi2`+iBp2 MBKiBQM Bb  HBbi Q7 9 _ Q#D2+ib, k ;;THQib
M/ k QTiBQM HBbibX *2Mi2`, MBKBMi _ +Q/2 +QKTBH2b /i BM ;;THQi ;2QKb
iQ  /i#b2 Q7 hao }H2b U!VX Ai HbQ +QKTBH2b THQi K2i@/i BM+Hm/BM;
;;THQi 2bi?2iB+b- MBKiBQM iBK2 QTiBQMb- M/ i`MbBiBQM /m`iBQM QTiBQMb
iQ  CaPL K2i@/i }H2 U!VX "QiiQK, i?Qb2 /i@/2T2M/2Mi +QKTBH2/
}H2b `2 +QK#BM2/ rBi? /i@BM/2T2M/2Mi Cpa+`BTi M/ >hJG }H2b r?B+?
`2M/2` i?2 BMi2`+iBp2 MBKiBQM BM  r2# #`Qrb2` U!VX
Ryk
6B;m`2 8Xe AMi2`+iBp2 MBKiBQM Q7 iQ`M/Q2b `2+Q`/2/ 7`QK RN8y iQ kyRk BM i?2 lMBi2/
aii2bX G27i, KT Q7 i?2 HQr2` 93 lMBi2/ aii2b rBi? iQ`M/Q Ti?b BM
RN3kX h?2 i2ti b?Qrb i?2 b2H2+i2/ v2`- M/ +HB+FBM; i?2 KT +?M;2b i?2
b2H2+i2/ bii2- +m``2MiHv h2tbX _B;?i, iBK2 b2`B2b Q7 iQ`M/Q +QmMib BM h2tbX
*HB+FBM;  #` +?M;2b i?2 b2H2+i2/ v2`- M/ i?2 i2ti b?Qrb b2H2+i2/ bii2
M/ i?2 MmK#2` Q7 iQ`M/Q2b `2+Q`/2/ i?2`2 BM i?i v2` URRN iQ`M/Q2b BM
h2tb BM RN3kVX
h?2 +QKTBH2` HbQ mb2b ;;THQik iQ +QMp2`i /i p`B#H2b U2X;X HB72 2tT2+iM+v M/
`2;BQMV iQ pBbmH T`QT2`iB2b U2X;X v TQbBiBQM M/ +QHQ`VX h?2 /i 7Q` 2+? Hv2`f;2QK `2
bp2/ BM b2p2`H hao }H2b- QM2 7Q` 2+? +QK#BMiBQM b?Qra2H2+i2/ pHm2bX h?mb 7Q` H`;2
/i b2ib- i?2 r2# #`Qrb2` QMHv M22/b iQ /QrMHQ/ i?2 bm#b2i Q7 /i `2[mB`2/ iQ `2M/2`
i?2 +m``2Mi b2H2+iBQM U>22` kyRjVX
q?2M `2T2i2/ /i rQmH/ #2 bp2/ BM 2+? Q7 i?2 hao }H2b- M 2ti` +QKKQM hao
}H2 Bb +`2i2/ bQ i?i i?2 `2T2i2/ /i QMHv M22/ iQ #2 biQ`2/ M/ /QrMHQ/2/ QM+2X AM
i?i +b2- i?2 Qi?2` hao }H2b /Q MQi biQ`2 i?2 +QKKQM /i- #mi `2 K2`;2/ rBi? i?2
+QKKQM /i 7i2` /QrMHQ/BM;X h?Bb K2i?Q/ 7Q` +QMbi`m+iBM; i?2 hao }H2 /i#b2
rb /2p2HQT2/ iQ KBMBKBx2 i?2 /BbF mb;2 Q7 MBKBMi- T`iB+mH`Hv 7Q` ;;THQib Q7 bTiBH
KTb b BM 6B;m`2 8XeX
Ryj
6B;m`2 8Xd oBbmHBxiBQM +QMiBMBM; e HBMF2/- BMi2`+iBp2- MBKi2/ THQib Q7 *2Mi`H
K2`B+M +HBKi2 /iX hQT, 7Q` i?2 b2H2+i2/ iBK2 U.2+2K#2` RNNdV- KTb
/BbTHvBM; i?2 bTiBH /Bbi`B#miBQM Q7 irQ i2KT2`im`2 p`B#H2b- M/  b+i@
i2`THQi Q7 i?2b2 irQ p`B#H2bX h?2 b2H2+i2/ `2;BQM Bb /BbTHv2/ rBi?  #H+F
QmiHBM2- M/ +M #2 +?M;2/ #v +HB+FBM;  `2+i QM i?2 KT Q`  TQBMi QM
i?2 b+ii2`THQiX "QiiQK, iBK2 b2`B2b Q7 i?2 irQ i2KT2`im`2 p`B#H2b rBi?
i?2 b2H2+i2/ `2;BQM b?QrM BM pBQH2i- M/  b+ii2`THQi Q7 HH iBK2b 7Q` i?i
`2;BQMX h?2 b2H2+i2/ iBK2 +M #2 +?M;2/ #v +HB+FBM;  #+F;`QmM/ iHH`2+i
QM  iBK2 b2`B2b Q`  TQBMi QM i?2 b+ii2`THQiX h?2 b2H2+i2/ `2;BQM +M #2
+?M;2/ #v +HB+FBM;  HBM2 QM  iBK2 b2`B2bX
Ry9
6BMHHv- i?2 `2M/2`BM; 2M;BM2 UBM/2tX?iKH- /jXpjXDb- M/ MBKBMiXDb }H2bV Bb
+QTB2/ iQ i?2 THQi /B`2+iQ`vX h?2 MBKBMiXDb `2M/2`2` Bb BKTH2K2Mi2/ BM #Qmi kkyy
HBM2b Q7 Cpa+`BTif.j +Q/2 i?i `2M/2`b i?2 hao M/ CaPL /i }H2b b ao: BM  r2#
#`Qrb2`X AKTQ`iMiHv- MBKiBQM Bb +?B2p2/ #v mbBM; i?2 Cpa+`BTi b2iAMi2`pH 7mM+@
iBQM- r?B+? mT/i2b i?2 iBK2 b2H2+iBQM p`B#H2 2p2`v 72r b2+QM/bX aBM+2 i?2 +QKTBH2/
THQi Bb Dmbi  /B`2+iQ`v Q7 }H2b- i?2 BMi2`+iBp2 THQib +M #2 ?Qbi2/ QM Mv r2# b2`p2`X
h?2 BMi2`+iBp2 THQib +M #2 pB2r2/ #v QT2MBM; i?2 BM/2tX?iKH T;2 BM Mv KQ/2`M r2#
#`Qrb2`X
8X9 1tTHQ`BM; T2`7Q`KM+2  b+QT2 rBi? 2tKTH2b
h?Bb b2+iBQM ii2KTib iQ /2KQMbi`i2  `M;2 Q7 pBbmHBxiBQMb i?i `2 bmTTQ`i2/
#v MBKBMi rBi? KQ`2 2tKTH2bX 6B;m`2 8Xe b?Qrb M BMi2`+iBp2 MBKiBQM Q7 iQ`M/Q2b
Q#b2`p2/ BM i?2 lMBi2/ aii2b #2ir22M RN8y M/ kyRkX i Mv KQK2Mi BM iBK2- i?2 mb2`
+M bBKmHiM2QmbHv pB2r i?2 bTiBH /Bbi`B#miBQM Q7 iQ`M/Q2b BM i?2 b2H2+i2/ v2` Qp2` HH
bii2b- M/ b22 i?2 i`2M/ Qp2` HH v2`b 7Q` i?2 b2H2+i2/ bii2X *HB+FBM;  bii2 QM i?2 KT
mT/i2b i?2 iBK2 b2`B2b #`b iQ b?Qr i?2 iQ`M/Q +QmMib 7`QK i?i bii2X *HB+FBM;  #`
QM i?2 iBK2 b2`B2b mT/i2b i?2 b2H2+i2/ v2`X 6B;m`2 8Xd b?Qrb M BMi2`+iBp2 MBKiBQM
Q7 +HBKi2 iBK2 b2`B2b /i Q#b2`p2/ BM *2Mi`H K2`B+X hrQ KTb /BbTHv i?2 bTiBH
/Bbi`B#miBQM Q7 irQ i2KT2`im`2 p`B#H2b- r?B+? `2 b?QrM Qp2` iBK2 BM +Q``2bTQM/BM;
i?2 iBK2 b2`B2b THQib #2HQrX a+ii2`THQib HbQ b?Qr i?2 `2HiBQMb?BTb #2ir22M i?2 irQ
i2KT2`im`2 p`B#H2b 7Q` i?2 b2H2+i2/ iBK2 M/ `2;BQMX *HB+FBM; Mv Q7 i?2 THQib mT/i2b
HH e Q7 i?2KX h?2 +HB+Fa2H2+ib M/ b?Qra2H2+i2/ 2bi?2iB+b KF2 Bi 2bv iQ /2bB;M
i?Bb b2i Q7 e HBMF2/ THQib BM QMHv 3d HBM2b Q7 +Q/2X
amKK`v biiBbiB+b /2b+`B#BM; +QKTH2tBiv M/ T2`7Q`KM+2 7Q` 2tKTH2b BM i?Bb
TT2`- b r2HH b Qi?2` MBKBMi 2tKTH2b- `2 /BbTHv2/ BM h#H2 8XRX h?2 +HBKi2 /i
Ry8
pBbmHBxiBQM ?b MQiB+2#Hv bHQr MBKiBQMb- bBM+2 Bi /BbTHvb #Qmi 33-N3y ;2QK2i`B+
2H2K2Mib i QM+2 U?iiT,ff#BiXHvfZ+l`?MVX q2 Q#b2`p2/ i?Bb bHQr/QrM +`Qbb HH #`Qrb2`b-
r?B+? bm;;2bi2/ i?i i?2`2 Bb M BM?2`2Mi #QiiH2M2+F r?2M `2M/2`BM; H`;2 BMi2`+iBp2
THQib BM r2# #`Qrb2`b mbBM; Cpa+`BTi M/ ao:X MQi?2` MBKBMi rBi?  bBKBH` KQmMi
Q7 iQiH `Qrb Bb #b2/ QM i?2 2pQHmiBQM /i U?iiT,ff#BiXHvfPyoha9V- #mi bBM+2 Bi b?Qrb
H2bb /i QMb+`22M U#Qmi kdyj 2H2K2MibV- Bi 2t?B#Bib 7bi2` `2bTQMb2b iQ BMi2`+iBpBiv M/
MBKiBQMX
MBKBMi Bb biBHH mb27mH 7Q` +`2iBM; BMi2`+iBp2 #mi MQM@MBKi2/ THQib r?2M i?2`2
Bb MQi  iBK2 p`B#H2 BM i?2 /iX AM 7+i- d Q7 i?2 RR 2tKTH2b BM h#H2 8XR `2 MQi
MBKi2/X 6Q` 2tKTH2- HBMF2/ THQib `2 mb27mH iQ BHHmbi`i2 +QKTH2t +QM+2Tib bm+? b
 +?M;2 TQBMi /2i2+iBQM KQ/2H BM i?2 #`2FTQBMib /i U?iiT,ff#BiXHvfR;:u6AoVX h?2
mb2` +M 2tTHQ`2 /Bz2`2Mi KQ/2H T`K2i2`b M/ /i b2ib bBM+2 i?2b2 `2 2M+Q/2/ b
MBKBMi BMi2`+iBQM p`B#H2bX
8X8 *QKT`BbQM bim/v
AM i?Bb b2+iBQM r2 +QKT`2 Qm` MBKBMi BKTH2K2MiiBQM rBi? Qi?2` bBKBH` H2/BM;
bvbi2Kb #v +`2iBM;  ;Bp2M pBbmHBxiBQM BM 2+? bvbi2K M/ /Bb+mbbBM; i?2 T`Qb M/
+QMb Q7 i?2 /Bz2`2Mi TT`Q+?2bX
8X8XR h?2 :`M/ hQm`
h?2 :`M/ hQm` Bb  r2HH@FMQrM K2i?Q/ 7Q` pB2rBM; ?B;? /BK2MbBQMH /i r?B+?
`2[mB`2b BMi2`+iBp2 M/ /vMKB+ ;`T?B+b UbBKQp RN38VX 6B;m`2 8X3 b?Qrb  ;`M/ iQm`
Q7 jyy Q#b2`piBQMb bKTH2/ 7`QK  +Q``2Hi2/ i`B@p`Bi2 MQ`KH /Bbi`B#miBQMX h?2 H27i
?M/ pB2r b?Qrb i?2 K`;BMH /2MbBiv Q7 2+? TQBMi r?BH2 i?2 `B;?i ?M/ pB2r ǳiQm`bǴ
i?`Qm;? k. T`QD2+iBQMb Q7 i?2 j. /iX h?2`2 `2 KMv rvb iQ +?QQb2 T`QD2+iBQMb
Rye
h#H2 8XR *?`+i2`BbiB+b Q7 RR BMi2`+iBp2 pBbmHBxiBQMb /2bB;M2/ rBi? MBKBMiX
h?2 BMi2`+iBp2 p2`bBQM Q7 i?2b2 pBbmHBxiBQMb +M #2 ++2bb2/ pB
?iiT,ffbm;BvK@rrrX+bXiBi2+?X+XDTfiQ#vfMBKBMifX 6`QK H27i iQ `B;?i-
r2 b?Qr i?2 /i b2i MK2- i?2 HBM2b Q7 _ +Q/2 UGP*V BM+Hm/BM; /i
T`Q+2bbBM; #mi MQi BM+Hm/BM; +QKK2Mib U3y +?`+i2`b Kt T2` HBM2V- i?2
KQmMi Q7 iBK2 Bi iF2b iQ +QKTBH2 i?2 pBbmHBxiBQM Ub2+QM/bV- i?2 iQiH
bBx2 Q7 i?2 mM+QKT`2bb2/ hao }H2b BM K2;#vi2b UJ"V- i?2 iQiH MmK#2` Q7
/i TQBMib U`QrbV- i?2 K2/BM MmK#2` Q7 /i TQBMib b?QrM i QM+2 UQM@
b+`22MV- i?2 MmK#2` Q7 /i +QHmKMb pBbmHBx2/ Up`B#H2bV- i?2 MmK#2` Q7
+HB+Fa2H2+ibfb?Qra2H2+i2/ p`B#H2b UBMi2`+iBp2V- i?2 MmK#2` Q7 HBMF2/
TM2Hb UTHQibV- B7 i?2 THQi Bb MBKi2/- M/ i?2 +Q``2bTQM/BM; 6B;m`2 MmK#2`
BM i?Bb TT2` U6B;VX
GP* b2+QM/b J" `Qrb QMb+`22M p`B#H2b BMi2`+iBp2 THQib MBKi2/\ 6B;
rQ`H/SQT Rd yXk yXR Nk9 ek9 9 k k v2b
qQ`H/"MF ky kXj kXR j9Rjk RReRR e k k v2b 8Xj
2pQHmiBQM k8 kRXe RkXy k9yeyy kdyj 8 k k v2b
+?M;2 je kX3 kX8 jekj3 k8eyd Rk k j MQ
iQ`M/Q jN RXd eXR RyjeNR Ree9k RR k k MQ 8Xe
T`BQ` 89 yXd yXk RNey R9k Rk j 9 MQ
+QKT`2 ee RyXd dXN RjjN83 kR9y ky k 8 MQ
#`2FTQBMib e3 yX8 yXj 9k9k eed Rj k j MQ
+HBKi2 39 RkX3 RNXd k8j38e 33N3y R8 k e v2b 8Xd
b+zQH/b RRy 8eXj d3X8 eR3d9y Ny8R jy j j MQ
*?ASb2[ kkN kNXN d3Xj RkNk9e9 RR8e 99 9 8 MQ
Ryd
6B;m`2 8X3 GBMF2/ b2H2+iBQM BM  ;`M/ iQm` rBi? MBKBMiX  pB/2Q /2KQMbi`iBQM +M
#2 pB2r2/ QMHBM2 i ?iiTb,ffpBK2QX+QKfReydky3j9
BM  iQm`- M/ KMv rvb iQ BMi2`TQHi2 #2ir22M T`QD2+iBQMb- KQbi Q7 r?B+? +M #2
T`Q;`KK2/ 7B`Hv 2bBHv mbBM; _ M/ `2H2pMi //@QM T+F;2bX AM i?Bb +b2- r2 mb2/ i?2
_ T+F;2 iQm``- r?B+? mb2b i?2 ;2Q/2bB+ `M/QK rHF UBX2X- `M/QK k. T`QD2+iBQM rBi?
;2Q/2bB+ BMi2`TQHiBQMV BM Bib ;`M/ iQm` H;Q`Bi?K UǳiQm``, M _ S+F;2 7Q` 1tTHQ`BM;
JmHiBp`Bi2 .i rBi? S`QD2+iBQMb-Ǵ MX/XVX
q?2M iQm`BM; /i- Bi Bb ;2M2`HHv mb27mH iQ HBMF HQr@/BK2MbBQMH /BbTHvb rBi? i?2
iQm` Bib2H7X h?2 pB/2Q BM 6B;m`2 8X3 rb ;2M2`i2/ rBi? Qm` +m``2Mi MBKBMi BKTH2K2Mi@
iBQM- M/ TQBMib `2 b2H2+i2/ pB KQmb2 +HB+F r?B+? `2p2H i?i TQBMib rBi? ?B;? K`;BMH
/2MbBiv `2 HQ+i2/ BM i?2 2HHBTbQB/ +2Mi2` r?BH2 TQBMib rBi?  HQr K`;BMH /2MbBiv T@
T2` M2` i?2 2HHBTbQB/ #Q`/2`X AM i?Bb +b2- Bi rQmH/ #2 +QMp2MB2Mi iQ HbQ ?p2 #`mb?
b2H2+iBQM- b r2 /2KQMbi`i2 BM 6B;m`2 8XN r?B+? BKTH2K2Mib i?2 bK2 iQm`BM; 2tKTH2
mbBM; i?2 _ T+F;2b ;;pBb M/ b?BMvX h?2 #`mb? BM 6B;m`2 8XN Bb BKTH2K2Mi2/ rBi?
b?BMvǶb bmTTQ`i 7Q` #`mb?BM; biiB+ BK;2b- r?B+? +m``2MiHv /Q2b MQi bmTTQ`i KmHiBTH2
#`mb?2b- KFBM; Bi /B{+mHi iQ b2H2+i MQM@+QMiB;mQmb `2;BQMbX
Ry3
6B;m`2 8XN GBMF2/ b2H2+iBQM BM  ;`M/ iQm` rBi? ;;pBb M/ b?BMvX  pB/2Q /2KQMbi`iBQM
+M #2 pB2r2/ QMHBM2 i ?iiTb,ffpBK2QX+QKfRey3k88k3
h?Bb 2tKTH2 ?2HTb TQBMi Qmi  72r Qi?2` BKTQ`iMi /Bz2`2M+2b BM mbBM; MBKBMi
p2`bmb ;;pBbYb?BMv iQ BKTH2K2Mi ǳKmHiBTH2 HBMF2/ M/ /vMKB+ pB2rbǴ b /2b+`B#2/ BM
U?H#2`;- qBHHBKbQM- M/ a?M2B/2`KM RNNRV M/ U"mD 2i HX RNNRVX JBMiBMBM;
bii2 Q7 i?2 HBMF2/ #`mb? BM 6B;m`2 8XN `2[mB`2b #Qi? FMQrH2/;2 M/ +H2p2` mb2 Q7 bQK2
bQT?B+i2/ T`Q;`KKBM; i2+?MB[m2b bm+? b +HQbm`2b M/ `2+iBpBivX Ai HbQ `2[mB`2b
FMQrH2/;2 Q7 i?2 b?BMv r2# TTHB+iBQM 7`K2rQ`F M/  M2r TT`Q+? iQ i?2 ;`KK`
Q7 ;`T?B+bX PM i?2 Qi?2` ?M/- KBMiBMBM; bii2 BM 6B;m`2 8X3 `2[mB`2b  72r /Bz2`2Mi
+HB+Fa2H2+ibfb?Qra2H2+i2/KTTBM;bX b  `2bmHi- r2 #2HB2p2 MBKBMi T`QpB/2b  KQ`2
2H2;Mi mb2` BMi2`7+2 7Q` i?Bb TTHB+iBQMX
h?2 iQm``BM; 2tKTH2 HbQ ?2HTb TQBMi Qmi BKTQ`iMi +QMb2[m2M+2b Q7 i?2 /2bB;M M/
BKTH2K2MiiBQM Q7 i?2b2 irQ /Bz2`2Mi bvbi2KbX b K2MiBQM2/ BM a2+iBQM 8XjX9- Qm` +m``2Mi
MBKBMi BKTH2K2MiiBQM `2[mB`2b 2p2`v bm#b2i Q7 /i iQ #2 T`2+QKTmi2/ #27Q`2 `2M/2`
iBK2X 6Q` pBbmHBxiBQMb bm+? b iQm`b- r?2`2 Bi Bb KQ`2 2{+B2Mi iQ T2`7Q`K biiBbiB+H
+QKTmiiBQMb QM@i?2@~v- i?Bb +M #2  ?`b? `2bi`B+iBQM- #mi i?Bb Bb  `2bi`B+iBQM Q7 Qm`
+m``2Mi BKTH2K2MiiBQM UMQi  `2bi`B+iBQM Q7 i?2 7`K2rQ`F Bib2H7VX b  `2bmHi- r?2M
iQm`BM;  H`;2 ?B;?@/BK2MbBQMH bT+2- r?2`2 KMv T`QD2+iBQMb `2 M22/2/- ;;pBbYb?BMv
RyN
Kv #2 /2bB`#H2 bBM+2 i?2 T`QD2+iBQMb `2 +QKTmi2/ QM i?2 b2`p2` M/ b2Mi iQ i?2 #`Qrb2`
BM `2H@iBK2X h?Bb rQ`Fb }M2 r?2M i?2 TTHB+iBQM Bb `mMMBM; M/ pB2r2/ QM i?2 bK2
?Qbi K+?BM2- #mi pB2rBM; bm+? M TTHB+iBQM ?Qbi2/ QM  `2KQi2 K+?BM2 +M T`Q/m+2
bi;;2`2/ MBKiBQMb bBM+2 +HB2Mi@b2`p2` `2[m2bib Kmbi #2 T2`7Q`K2/- T`Q+2bb2/- M/
`2M/2`2/ `Qm;?Hv jy iBK2b  b2+QM/X HbQ- ;2M2`HHv bT2FBM;- i?2 MBKBMi bvbi2K `2bmHib
 KQ`2 TH2bMi 2tT2`B2M+2 r?2M Bi +QK2b iQ ?QbiBM; M/ b?`BM; TTHB+iBQMb bBM+2 Bi
/Q2bMǶi `2[mB`2  q2# a2`p2` rBi? _ M/ bT2+BH bQ7ir`2 H`2/v BMbiHH2/X
8X8Xk qQ`H/ "MF 1tKTH2
q2 HbQ `2+`2i2/ 6B;m`2 8Xj mbBM; ;;pBbYb?BMv Ub22 ?iiT,ff#BiXHvfRabCEHLV M/
h#H2m Ub22 ?iiT,ff#BiXHvfrQ`H/"MF@i#H2mVX 1p2M b 2tT2`B2M+2/ ;;pBbYb?BMv mb2`b-
r2 7QmM/ Bi [mBi2 /B{+mHi iQ `2THB+i2 i?Bb 2tKTH2- M/ r2`2 MQi #H2 +QKTH2i2Hv `2THB@
+i2 Bi /m2 iQ  H+F Q7  K2+?MBbK 7Q` +QQ`/BMiBM; BM/B`2+i M/ /B`2+i KMBTmHiBQMbX
Pp2`HH i?2 pBbmHBxiBQM Bb T`2iiv bBKBH`- #mi H+Fb  72r BKTQ`iMi 72im`2bX AM T`@
iB+mH`- i?2`2 Bb MQ rv iQ +QMi`QH i?2 b2H2+i2/ v2` mbBM; #Qi? i?2 bHB/2` UBM/B`2+iV M/
+HB+FBM; QM i?2 ;;pBb THQi U/B`2+iVX Ai HbQ H+Fb i?2 #BHBiv iQ +HB+F QM  +QmMi`B2b iBK2
b2`B2b M/ H#2H i?2 +Q``2bTQM/BM; TQBMi QM i?2 b+ii2`THQiX h?Bb KB;?i #2 TQbbB#H2- #mi
r2 +QmH/ MQi }M/  rv iQ mT/i2  THQi #b2/ QM  +HB+F 2p2Mi QM  /Bz2`2Mi THQiX 1p2M
rBi? i?Bb H+F Q7 7mM+iBQMHBiv- i?2 ;;pBbYb?BMv Bb bB;MB}+MiHv KQ`2 +QKTHB+i2/ M/
`2[mB`2b KQ`2 +Q/2 U#Qmi Ryy HBM2b Q7 +Q/2 +QKT`2/ iQ jyVX
Ai rb HbQ BKTQbbB#H2 iQ +QKTH2i2Hv `2THB+i2 6B;m`2 8Xj mbBM; h#H2m 2bb2MiBHHv
#2+mb2 i?2 2tKTH2 `2[mB`2b  Hv2`2/ TT`Q+? iQ i?2 ;`KK` Q7 ;`T?B+bX AM T`iB+@
mH`- bBM+2 ;`T?B+H K`Fb M/ BMi2`+iBQM bQm`+2fi`;2iUbV Kmbi /2`Bp2 7`QK i?2 bK2
i#H2 BM h#H2m- Bi rb BKTQbbB#H2 iQ +QMi`QH i?2 +HB+F#H2 KmHiBTH2 iBK2 b2`B2b M/ i?2
+HB+F#H2 iHH`2+ib BM /Bz2`2Mi rvb #b2/ QM i?2 irQ /Bz2`2Mi b2H2+iBQM p`B#H2bX AM Qi?2`
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rQ`/b- BM h#H2m- b2H2+iBQMb `2 KM;2/ QM i?2 THQi H2p2H- #mi BM MBKBMi- b2H2+iBQMb
`2 bT2+B}+ iQ 2+? ;`T?B+H Hv2`X
8Xe lb2` 722/#+F M/ Q#b2`piBQMb
"v rQ`FBM; rBi? `2b2`+?2`b BM b2p2`H }2H/b Q7 `2b2`+?- r2 ?p2 +`2i2/  rB/2
p`B2iv Q7 BMi2`+iBp2 pBbmHBxiBQMb mbBM; MBKBMiX hvTB+HHv- i?2 `2b2`+?2`b ?p2 
+QKTH2t /i b2i i?i i?2v rBb? iQ pBbmHBx2- #mi i?2v /Q MQi ?p2 i?2 2tT2`iBb2 Q`
iBK2 iQ +`2i2 M BMi2`+iBp2 /i pBbmHBxiBQMX h?2 MBKBMi bvbi2K K/2 Bi 2bv iQ
+QHH#Q`i2 rBi? i?2 p`BQmb /QKBM 2tT2`ib- r?Q r2`2 #H2 iQ T`QpB/2 mb rBi? MMQii2/
bF2i+?2b Q7 i?2 /2bB`2/ THQib- r?B+? r2 i?2M i`MbHi2/ iQ MBKBMi _ +Q/2X AM i?Bb b2+iBQM
r2 b?`2 +QKK2Mib M/ +QMbi`m+iBp2 +`BiB+BbK i?i r2 ?p2 Q#iBM2/ 7`QK Qm` mb2`bX
8XeXR lb2` T2`bT2+iBp2
6Q` i?2 T`BQ` /i pBbmHBxiBQM U?iiT,ff#BiXHvfRT2AhdiV- i?2 MBKBMi mb2` Bb  K@
+?BM2 H2`MBM; `2b2`+?2` r?Q /2p2HQT2/ M H;Q`Bi?K M/ TTHB2/ Bi iQ 9 #2M+?K`F
/i b2ibX >2 rMi2/ iQ 2tTHQ`2 ?Qr ?Bb H;Q`Bi?K T2`7Q`K2/- BM +QKT`BbQM iQ  #b2@
HBM2 H2`MBM; H;Q`Bi?KX >2 TT`2+Bi2/ i?2 BMimBiBQM #Qmi ?Bb H;Q`Bi?KǶb T2`7Q`KM+2
i?i ?2 H2`M2/ 7`QK i?2 BMi2`+iBp2 THQib, ǳAMi2`+iBp2 THQiiBM; HHQrb mb iQ 2tTHQ`2 HH
`2HiBQMb?BTb Q7 Qm` ?B;?@/BK2MbBQMH /ib2i M/ ;Bp2b mb M BMimBiBp2 mM/2`biM/BM; Q7
i?2 T2`7Q`KM+2 Q7 Qm` T`QTQb2/ H;Q`Bi?KX M BMimBiBp2 mM/2`biM/BM; Q7 i?2 `2bmHib Bb
BKTQ`iMi bBM+2 Bi b?Qrb mM/2` r?B+? +QM/BiBQMb Qm` T`QTQb2/ K2i?Q/ rQ`Fb r2HH M/
T`QpB/2b p2Mm2b 7Q` 7m`i?2` `2b2`+?XǴ
MQi?2` mb2` 7`QK  K+?BM2 H2`MBM; #+F;`QmM/ 7QmM/ i?2 BMi2`+iBp2 THQib mb27mH
7Q` T`2b2MiBM; ?Bb rQ`F, ǵi?2`2;mH`BxiBQM Ti?Ƕ Bb  /B{+mHi +QM+2Ti iQ /2KQMbi`i2
BM Kv `2b2`+?X h?2 MBKBMi U?iiT,ff#BiXHvfR;o#3hQV ?2HT2/ ;`2iHv #v `2M/2`BM; M
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BMi2`+iBp2 THQi Q7 `2;mH`BxiBQM Ti?- HBF2HB?QQ/- M/ ;`T? i i?2 bK2 iBK2 M/ BHHmb@
i`iBM; i?2B` +QMM2+iBQMbX Ai HbQ `2p2Hb M BMi2`2biBM; T?2MQK2MQM i?i KtBKBxBM;
i?2 i2biBM; HBF2HB?QQ/ +imHHv ;Bp2b KMv 7Hb2 TQbBiBp2bXǴ
AM MQi?2` TTHB+iBQM- i?2 MBKBMi mb2` rb  ;2MQKB+b `2b2`+?2`, ǳpB2rBM; M/
2tTHQ`BM; Kv +QKTH2t BMi2biBMH KB+`Q#BQK2 /ib2i BM MBKBMi HHQr2/ K2 iQ ;`bT i?2
Tii2`Mb M/ `2HiBQMb?BTb #2ir22M bKTH2b i M HKQbi BMimBiBp2 H2p2HX h?2 BMi2`+iBp2
bT2+i Q7 Bi rb p2`v ?2HT7mH 7Q` #`QrbBM; i?`Qm;? i?2 /ib2iXǴ
6BMHHv- mb2`b HbQ TT`2+Bi2/ i?2 bBKTH2 r2# BMi2`7+2- M/ i?2 /2iBH i?i Bb TQb@
bB#H2 iQ b?Qr BM BMi2`+iBp2 THQib- #mi BKTQbbB#H2 iQ b?Qr BM Tm#HB+iBQMb, ǳĘ i?2 r2#
BMi2`7+2 Bb bBKTH2 M/ 2bv iQ mb2X Ai HbQ 2M#H2b mb iQ Tm#HBb? KQ`2 /2iBH2/ BMi2`+iBp2
`2bmHib QM Qm` r2#bBi2 iQ ++QKTMv i?2 `2bmHib T`2b2Mi2/ BM Tm#HB+iBQMbXǴ
8XeXk .2p2HQT2` T2`bT2+iBp2
_ mb2`b- M/ BM T`iB+mH` ;;THQik mb2`b- ?p2 7QmM/ i?i MBKBMi Bb 2bv iQ H2`M M/
mb2X PM2 biiBbiB+b S?X.X bim/2Mi r`Bi2b- ǳMBKBMi Bb  7MibiB+ 7`K2rQ`F 7Q` +`2iBM;
BMi2`+iBp2 ;`T?B+b 7Q` bQK2QM2 7KBHB` rBi? _ M/ ;;THQikǶb ;`KK` Q7 ;`T?B+b
BKTH2K2MiiBQMX h?2 SA Bb p2`v BMimBiBp2 M/ HHQrb QM2 iQ [mB+FHv #`BM; i?2B` biiB+
;`T?B+b iQ HB72 BM  rv i?i 7+BHBii2b 2tTHQ`iQ`v /i MHvbBbXǴ
8Xd GBKBiiBQMb M/ 7mim`2 rQ`F
 MmK#2` Q7 HBKBiiBQMb /2`Bp2 7`QK i?2 7+i i?i bQK2 THQi 72im`2b `2 +QKTmi2/
QM+2 /m`BM; i?2 +QKTBHiBQM bi2T M/ `2KBM biiB+ QM  `2M/2`2/ THQiX 6Q` 2tKTH2-
mb2`b `2 mM#H2 iQ +?M;2 p`B#H2 KTTBM;b 7i2` +QKTBHiBQMX HbQ- r?2M /Bz2`2Mi
/i bm#b2ib ?p2 p2`v /Bz2`2Mi `M;2b Q7 pHm2b- Bi Kv #2 T`272`#H2 iQ `2+QKTmi2
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b+H2b r?2M +HB+Fa2H2+ib b2H2+iBQMUbV +?M;2X  7mim`2 BKTH2K2MiiBQM Q7 MBKBMi
rQmH/ #2M2}i 7`QK +?M;2b iQ i?2 +QKTBH2` M/ `2M/2`2` i?i HHQr b+H2b iQ #2 mT/i2/
7i2` 2+? +HB+FX aQK2 Q7 i?2b2 HBKBiiBQMb +M #2 `2bQHp2/ #v //BM; BMi2`+iBp2 rB/;2ib
iQ ǳ`2+QKTBH2Ǵ +QKTQM2Mib ?`/@+Q/2/ BM i?2 THQi K2i BM7Q`KiBQMX AM 7+i- MBKBMi
KF2b Bi 2bv iQ 2K#2/ pBbmHBxiBQMb BMbB/2 Q7 b?BMv r2# TTHB+iBQMb- M/ r2 ?p2 M
2tKTH2 Q7 BMi2`+iBp2Hv `2/2}MBM; p`B#H2 KTTBM;b U?iiT,ff#BiXHvfMBKBMi@b?BMvVX
Pm` +QKTBH2` HbQ +m``2MiHv iF2b /pMi;2 Q7 ;;THQik BMi2`MHb iQ +QK@
Tmi2 biiBbiB+b M/ TQbBiBQMH /DmbiK2Mib #27Q`2 `2M/2`BM;X b  `2bmHi- biiBb@
iB+bfTQbBiBQMb rBHH MQi /vMKB+HHv `2+QKTmi2 #b2/ QM b2H2+iBQMbX AM Qi?2` rQ`/b-
mbBM; +HB+Fa2H2+ibfb?Qra2H2+i2/ rBi? MQM@B/2MiBiv biiBbiB+UbVfTQbBiBQMUbV Kv MQi
;2M2`i2  b2MbB#H2 `2bmHiX Ai rQmH/ #2 TQbbB#H2- #mi  bB;MB}+Mi KQmMi Q7 rQ`F- iQ
i`Mb72` i?2b2 +QKTmiiBQMb 7`QK i?2 +QKTBH2` iQ i?2 `2M/2`2`X
MQi?2` b2i Q7 HBKBiiBQMb /2`Bp2 Qm` +m``2Mi `2bi`B+iBQM i?i HH bm#b2ib U+Q``2bTQM/@
BM; iQ 2+? TQbbB#H2 b2H2+iBQMV Kmbi #2 T`2+QKTmi2/ #27Q`2 `2M/2` iBK2X b 2Hm/2/ iQ
BM a2+iBQM 8X8XR- B7 i?2`2 Bb  H`;2 bT+2 Q7 TQbbB#H2 b2H2+iBQMb- Bi Bb BKT`+iB+H iQ T`2@
+QKTmi2 2p2`v bm#b2i #27Q`2 pB2rBM;X h?2`27Q`2- Bi rQmH/ #2 mb27mH B7 i?2 `2M/2`2` +QmH/
/vMKB+HHv +QKTmi2 bm#b2ib r?2M M2r b2H2+iBQMb `2 K/2X
Pm` BKTH2K2MiiBQM Bb HbQ HBKBi2/ iQ irQ bT2+B}+ ivT2b Q7 /B`2+i KMBTmHiBQM,
b2H2+iBM; ;`T?B+H 2H2K2Mib pB KQmb2 +HB+F U+HB+Fa2H2+ibV- M/ b?QrBM;f?B/BM; `2Hi2/
2H2K2Mib Ub?Qra2H2+i2/VX >Qr2p2`- i?2 7`K2rQ`F /2b+`B#2/ BM a2+iBQM 8XjXR Bb MQi
`2bi`B+i2/ iQ  T`iB+mH` 2p2Mi ivT2- bQ ?Qp2`a2H2+ib M/ #`mb?a2H2+ib 2bi?2iB+b
+QmH/ #2 //2/- 7Q` BMbiM+2X h?2`2 `2 Qi?2` ivT2b Q7 BMi2`+iBQM i?i b?QmH/ #2 //2/-
i?i rQmH/MǶi `2[mB`2 //BiBQMH 2ti2MbBQMb iQ i?2 ;`KK` Q7 ;`T?B+b- bm+? b, xQQKBM;-
TMMBM;- M/ THQi `2bBxBM;X
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8X3 *QM+HmbBQM
Pm` _ T+F;2 MBKBMi 2ti2M/b ;;THQikǶb Hv2`2/ ;`KK` Q7 ;`T?B+b BKTH2K2M@
iiBQM 7Q`  /2+H`iBp2 TT`Q+? iQ T`Q/m+BM; BMi2`+iBp2 M/ /vMKB+ r2# ;`T?B+bX
"v //BM; irQ 2bi?2iB+b iQ bT2+B7v b2H2+iBQM bQm`+2UbV M/ i`;2iUbV- ;;THQik mb2`b +M
[mB+FHv M/ 2bBHv +`2i2 MBKiBQMb rBi? bKQQi? i`MbBiBQMb M/ T2`7Q`K /i#b2
[m2`B2b pB /B`2+i KMBTmHiBQM Q7 HBMF2/ pB2rbX b  `2bmHi- MBKBMi Bb  mb27mH iQQH
MQi QMHv 7Q` 2tTHQ`iQ`v /i MHvbBb- #mi HbQ 7Q` i?2 T`2b2MiiBQM M/ /Bbi`B#miBQM Q7
BMi2`+iBp2 biiBbiB+H ;`T?B+bX
+FMQrH2/;2K2Mib
h?2 mi?Q`b rBb? iQ i?MF MBKBMi mb2`b J* .m SH2bbBb- aQM; GBm- LBFQH2i Cm@
`2iB+- M/ 1`B+ m/2K`/ r?Q ?p2 +QMi`B#mi2/ +QMbi`m+iBp2 +`BiB+BbK M/ ?2HT2/ Bib
/2p2HQTK2MiX
RR9
*>Sh1_ eX ALh1_*hAo1 .h oAalGAwhAPL PL
h>1 q1" laAL: _
eXR AMi`Q/m+iBQM
*QQF- "mD- M/ arvM2 URNNeV T`QTQb2/  itQMQKv Q7 BMi2`+iBp2 /i pBbmHBx@
iBQM #b2/ QM i?`22 7mM/K2MiH /i MHvbBb ibFb, }M/BM; :2biHi- TQbBM; [m2`B2b-
M/ KFBM; +QKT`BbQMbX h?2 iQT@H2p2H Q7 i?2 itQMQKv +QK2b BM irQ T`ib, `2M/2`BM;-
Q` r?i iQ b?Qr QM  THQic M/ KMBTmHiBQM- Q` r?i iQ /Q rBi? THQibX lM/2` i?2
KMBTmHiBQM #`M+?- i?2v /2b+`B#2 i?`22 #`M+?2b Q7 KMBTmHiBQM, 7Q+mbBM; BM/BpB/mH
pB2rb- ``M;BM; KMv pB2rb- M/ HBMFBM; KmHiBTH2 pB2rbX P7 +Qm`b2- 2+? Q7 i?2 i?`22
KMBTmHiBQM #`M+?2b BM+Hm/2  b2i Q7 i2+?MB[m2b 7Q` ++QKTHBb?BM;  bT2+B}+ ibF U2X;X-
rBi?BM 7Q+mbBM; pB2rb, +QMi`QHHBM; bT2+i `iBQ- xQQK- TM- 2i+V- M/ i?2v T`QpB/2  b2`B2b
Q7 2tKTH2b /2KQMbi`iBM; i2+?MB[m2b mbBM; i?2 s:Q#B bQ7ir`2 iQQHFBi UarvM2- *QQF-
M/ "mD RNN3VX h?Bb TT2` TTHB2b bBKBH` BMi2`+iBp2 i2+?MB[m2b iQ MHvx2 /i 7`QK
i?`22 /Bz2`2Mi bQm`+2b mbBM; BMi2`+iBp2 r2# ;`T?B+bX
h`/BiBQMHHv- BMi2`+iBp2 ;`T?B+b bQ7ir`2 iQQHFBib `2 pBH#H2 b /2bFiQT TTHB@
+iBQMb- #mi KQ`2 `2+2MiHv- iQQHFBib ?p2 mb2/  r2#@#b2/ TT`Q+?X AM //BiBQM iQ
#2BM; 2bB2` iQ b?`2 M/ 2K#2/ rBi?BM /Q+mK2Mib-  r2#@#b2/ TT`Q+? QT2Mb mT
KQ`2 TQi2MiBH 7Q` HBMFBM; pB2rb #2ir22M /Bz2`2Mi BMi2`+iBp2 ;`T?B+b iQQHFBibX h?Bb
#BHBiv ;`Mib  i`2K2M/Qmb KQmMi Q7 TQr2` iQ i?2 MHvbi bBM+2 i?2v Kv +QK#BM2 i?2
bi`2M;i?b Q7 b2p2`H bvbi2Kb i QM+2X >Qr2p2`- mM7Q`imMi2Hv- i?2`2 ?b #22M  bm`T`BbBM;
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H+F Q7 rQ`F /QM2 QM 2M#HBM; ;`T?B+H [m2`B2b #2ir22M KmHiBTH2 pB2rb UHBF2 i?2 rQ`F
/QM2 #v "mD 2i HX URNNRVc lMrBM X URNNeVc *QQF- "mD- M/ arvM2 URNNeVc *QQF M/
arvM2 UkyydV- #mi BM  r2#@#b2/ 2MpB`QMK2MiVX
6Q`  MmK#2` Q7 v2`b- _ mb2`b ?p2 #22M #H2 iQ HBMF `#Bi``v pB2rb pB i?2 b?BMv
T+F;2 Ĝ  `2+iBp2 T`Q;`KKBM; 7`K2rQ`F 7Q` mi?Q`BM; r2# TTHB+iBQMb 2MiB`2Hv
rBi?BM _ U*?M; 2i HX kyR8VX Hi?Qm;? b?BMv Bb  TQr2`7mH iQQH 7Q` T`QiQivTBM;- Bi Kv
BMi`Q/m+2 mMM2+2bb`v +QKTmiiBQMH +QKTH2tBiv- M/ H+Fb b2KMiB+b 7Q` T2`7Q`KBM;
;`T?B+H [m2`B2b QM r2#@#b2/ ;`T?B+bX b  `2bmHi- r?2M HBMFBM; pB2rb BM  b?BMv TT-
QM2 ivTB+HHv ?b iQ `2bQ`i iQ  MBp2 mT/iBM; `mH2 Ĝ r?2M  [m2`v Bb K/2- i?2 2MiB`2
BK;2f;`T? ?b iQ #2 `2/`rMX "v //BM; b2KMiB+b 7Q` ;`T?B+H [m2`B2b- Bi HHQrb i?2
mM/2`HvBM; ;`T?BM; HB#``B2b iQ #2 KQ`2 BMi2HHB;2Mi #Qmi mT/iBM; `mH2b r?B+? ;2M2`HHv
H2/b iQ  KQ`2 `2bTQMbBp2 ;`T?B+H [m2`vX
h?2 _ T+F;2 THQiHv Bb QM2 bm+? T`QD2+i i?i ?b b2KMiB+b 7Q` HBMFBM; pB2rb rBi?
M/ rBi?Qmi b?BMv UaB2p2`i 2i HX kyReVc UaB2p2`i kyRe#VX HH Q7 i?2 2tKTH2b BM i?2
2tTHQ`BM; T2/2bi`BM +QmMib b2+iBQM `2 pBH#H2 b biM/HQM2 >hJG }H2b UBX2X- rBi?Qmi
b?BMvV M/ r2`2 +`2i2/ 2MiB`2Hv rBi?BM _ pB THQiHv M/ H2~2i U T+F;2 7Q` +`2iBM;
BMi2`+iBp2 r2#@#b2/ KTbV U*?2M; M/ sB2 kyR8VX h?2`2 `2- Q7 +Qm`b2- HBKBiiBQMb iQ
i?2 ivT2b Q7 HBMFb QM2 Kv +`2i2 rBi?Qmi b?BMv- M/ bQK2 Q7 i?2 2tKTH2b BM i`+FBM;
/Bb2b2 Qmi#`2F M/ 2tTHQ`BM; mbi`HBM 2H2+iBQM /i 2K#2/ THQiHv ;`T?b rBi?BM
b?BMv iQ /vMKB+HHv T2`7Q`K +mbiQKBx2/ _ +QKTmiiBQMb BM `2bTQMb2 iQ mb2` 2p2MibX
RRe
eXk *b2 aim/B2b
eXkXR 1tTHQ`BM; T2/2bi`BM +QmMib
h?2 }`bi 2tKTH2 mb2b T2/2bi`BM +QmMib 7`QK `QmM/ i?2 +Biv Tm#HBb?2/ QM i?2 *Biv
Q7 J2H#Qm`M2Ƕb QT2M /i THi7Q`K UJ2H#Qm`M2 kyReVX h?2 *Biv +m``2MiHv KBMiBMb i
H2bi 9j b2MbQ`b UbT`2/ +`Qbb i?2 +2Mi`H #mbBM2bb /Bbi`B+iV- r?B+? `2+Q`/ i?2 MmK#2` Q7
T2/2bi`BMb i?i rHF #v 2p2`v ?Qm`X h?2 MHvbBb T`2b2Mi2/ ?2`2 mb2b +QmMib bi`iBM;
BM kyRj r?2M HH 9k Q7 i?2b2 b2MbQ`b #2;M `2+Q`/BM; +QmMib- HH i?2 rv i?`Qm;? CmHv Q7
kyReX h?Bb +Q/2 7Q` Q#iBMBM; M/ T`2@T`Q+2bbBM; i?Bb /i- b r2HH b i?2 U+H2M2/@mTV
/i Bb K/2 pBH#H2 BM i?2 _ T+F;2 T2/2bi`BMb UaB2p2`i kyReVX h?2 KBM /ib2i
Q7 BMi2`2bi Bb MK2/ T2/2bi`BMb M/ +QMiBMb M2`Hv R KBHHBQM +QmMib- #mi Qp2` 9yy-yyy
+QmMib `2 KBbbBM;,
/iUT2/2bi`BMb- T+F;2 4 ]T2/2bi`BMb]V
bmKK`vUBbXMUT2/2bi`BMb0*QmMibVV
O= JQ/2 6Ga1 h_l1 L^b
O= HQ;B+H N9kek9 9ydR3N y
eXkXRXR 1tTHQ`BM; KBbbBM;M2bb
h`vBM; iQ pBbmHBx2 iBK2 b2`B2b Q7 i?Bb K;MBim/2 BM Bib `r 7Q`K bBKTHv Bb MQi mb27mH-
#mi r2 +M +2`iBMHv 2ti`+i 72im`2b M/ mb2 i?2K iQ ;mB/2 Qm` MHvbBbX 6B;m`2 eXR
b?Qrb i?2 MmK#2` Q7 KBbbBM; pHm2b #`QF2M /QrM #v b2MbQ`X aQmi?#MF ?b i?2 KQbi
KBbbBM; pHm2b #v  bB;MB}+Mi KQmMi M/ i?2 ?M/@7mHH Q7 biiBQMb rBi? i?2 72r2bi
KBbbBM; pHm2b ?p2 M2`Hv i?2 bK2 MmK#2` Q7 KBbbBM; pHm2bX PM2 i?BM; i?i 6B;m`2
eXR +M MQi i2HH mb Bb r?2`2 i?2b2 KBbbBM; pHm2b +imHHv Q++m`X hQ BMp2biB;i2 i?Bb
[m2biBQM- Bi Bb ?2HT7mH iQ HBMF i?Bb BM7Q`KiBQM iQ i?2 +Q``2bTQM/BM; iBK2 b2`B2bX
RRd
Flinders Street Station UnderpassCollins Place (North)
Melbourne CentralSandridge Bridge
Southern Cross StationBourke Street Mall (South)
Victoria PointPrinces Bridge
Flagstaff StationWaterfront City
Webb BridgeTown Hall (West)
Bourke Street Mall (North)New Quay
Collins Place (South)State Library
QV Market−Peel StChinatown−Lt Bourke St (South)
Bourke St−Russell St (West)Melbourne Convention Exhibition Centre
Spencer St−Collins St (South)QV Market−Elizabeth St (West)
The Arts CentreLygon St (West)
Spencer St−Collins St (North)Chinatown−Swanston St (North)
St Kilda Rd−Alexandra GardensLonsdale St (South)
Birrarung MarrFlinders St−Elizabeth St (East)
City SquareAustralia on Collins
Flinders St−Spring St (West)Flinders St−Spark La
Alfred PlaceFlinders St−Swanston St (West)
Lonsdale St−Spring St (West)Lygon St (East)
Queen St (West)Monash Rd−Swanston St (West)
Tin Alley−Swanston St (West)Grattan St−Swanston St (West)
Southbank




6B;m`2 eXR JBbbBM; pHm2b #v biiBQMX
RR3
6B;m`2 eXk M BMi2`+iBp2 #` +?`i Q7 i?2 MmK#2` Q7 KBbbBM; +QmMib #v biiBQM HBMF2/
iQ  bKTH2/ iBK2 b2`B2b Q7 +QmMibX a22 ?2`2 7Q` i?2 +Q``2bTQM/BM; pB/2Q M/
?2`2 7Q` i?2 BMi2`+iBp2 };m`2X
;BM- pBbmHBxBM; i?2 2MiB`2 iBK2 b2`B2b HH i QM+2 Bb MQi `2HBbiB+- #mi r2 +M
biBHH ;BM M mM/2`biM/BM; Q7 i?2 `2HiBQMb?BT #2ir22M KBbbBM;M2bb M/ iBK2 pB /QrM@
bKTHBM; i2+?MB[m2bX 6B;m`2 eXk /BbTHvb M BMi2`+iBp2 p2`bBQM Q7 6B;m`2 eXR HBMF2/ iQ
 /QrM@bKTH2/ Ubi`iB}2/ rBi?BM b2MbQ` HQ+iBQMV iBK2 b2`B2bX *HB+FBM; QM  T`iB+mH`
#` `2p2Hb i?2 bKTH2/ iBK2 b2`B2b 7Q` i?i b2MbQ` HQ+iBQMX h?2 iQT QM2@i?B`/ Q7 HH
b2MbQ`b `2 `2HiBp2Hv M2r b2MbQ`b- i?2 KB//H2 i?B`/ ;2M2`HHv 2M+QmMi2` HQM; T2`BQ/b
Q7 /QrM@iBK2- r?BH2 i?2 #QiiQK i?B`/ b22K iQ ?p2 p2`v HBiiH2 iQ MQ Tii2`M BM i?2B`
KBbbBM;M2bbX
eXkXRXk 1tTHQ`BM; i`2M/ M/ b2bQMHBiv
 iBK2 b2`B2b Yt +M #2 i?Qm;?i Q7 b  HBM2` +QK#BMiBQM Q7 i H2bi i?`22 +QKTQ@
M2Mib,
RRN
Yt = Tt +St + It , t ∈ {1, . . . ,T}
r?2`2 Tt Bb i?2 i`2M/- St Bb i?2 b2bQMHBiv- M/ It Bb i?2 ǳB``2;mH`Ǵ +QKTQM2Mi UBX2X-
`2KBM/2`VX 6Q` i?2 b2MbQ` /i- r2 +QmH/ BK;BM2 ?pBM; KmHiBTH2 ivT2b Q7 b2bQMHBiv
U2X;X- ?Qm`- /v- KQMi?- v2`V- #mi b 6B;m`2 eXk b?Qr2/- v2` /Q2bMǶi b22K iQ ?p2 Km+?
2z2+i- M/ b r2 rBHH b22 Hi2`- ?Qm` Q7 /v ?b  bB;MB}+Mi 2z2+i Ur?B+? Bb b2MbB#H2
7Q` KQbi i`{+ /iV- bQ r2 7Q+mb QM ?Qm` Q7 /v b  b2bQMH +QKTQM2MiX 1biBKiBM;
i?2b2 +QKTQM2Mib ?b BKTQ`iMi TTHB+iBQMb BM iBK2 b2`B2b KQ/2HBM; U2X;X- b2bQMH
/DmbiK2MibV- #mi r2 +QmH/ HbQ H2p2`;2 i?2b2 2biBKi2b iQ T`Q/m+2 7m`i?2` iBK2 b2`B2b
ǳ72im`2bǴ iQ ;mB/2 Qm` ;`T?B+H MHvbBbX
h?2`2 `2 KMv iQ ;Q #Qmi KQ/2HBM; M/ 2biBKiBM; i?2b2 iBK2 b2`B2b +QKTQM2MibX
S`iHv /m2 iQ Bib rB/2bT`2/ pBH#BHBiv BM _- i?2 biHUV 7mM+iBQM- r?B+? Bb #b2/ QM
GP1aa bKQQi?BM;- Bb  TQTmH` M/ `2bQM#H2 TT`Q+? U_X "X *H2p2HM/ M/ h2`T2M@
MBM; RNNyVc U_ *Q`2 h2K kyReVX "Qi? i?2 MQKHQmb M/ ib+Q;MQbiB+b _ T+F;2b
mb2 2biBKi2b 7`QK biHUVR iQ K2bm`2 i?2 bi`2M;i? Q7 i`2M/ Ub ˆVar(Tt)V M/ bi`2M;i?
Q7 b2bQMHBiv Ub ˆVar(St)V U>vM/KM- qM;- M/ GTi2p kyReVc UqM; kyReVX 6`QK
i?2b2 2biBKi2b- i?2v T`Q/m+2 Qi?2` BM7Q`KiBp2 bmKK`v biiBbiB+b- bm+? b i?2 b2bQMH
T2F UMaxt(Sˆt)V- i`Qm;? UMint(Sˆt)V- bTBF2 U Var[(Yt− Y¯ )2]Vc b r2HH b i`2M/ HBM2`Biv Uβˆ1V
M/ +m`pim`2 Uβˆ2V U+Q2{+B2Mib 7`QK  kM/ /2;`22 TQHvMQKBH }i iQ i?2 2biBKi2/ i`2M/
µ = β0+β1Tˆt +β2Tˆ 2t VX
S`QD2+iBM; 2+? iBK2 b2`B2b BMiQ i?2 e /BK2MbBQMH bT+2 bTMM2/ #v i?2b2 ǳahG
72im`2bǴ HHQrb mb iQ ;`T?B+HHv 2tKBM2 i?2 b2MbQ` +iBpBiv BM  `2bQM#H2 MmK#2`
Q7 BMi2`T`2i#H2 /BK2MbBQMbX hQm`BM; Bb  ;`T?B+H i2+?MB[m2 7Q` pB2rBM; bm+?  72im`2
bT+2 i?`Qm;? MBKiBQMX aBKBH` iQ i?2 `2M/2`BM; M/ T2`+2TiBQM Q7 j. Q#D2+ib BM +QK@
Tmi2` ;`T?B+b-  iQm` bKQQi?Hv BMi2`TQHi2b i?`Qm;? k. T`QD2+iBQMb Q7 MmK2`B+ p`B#H2b
RA7 MQ b2bQMH +QKTQM2Mi 2tBbib-  :2M2`HBx2/ //BiBp2 JQ/2Hb Bb mb2/ iQ 2biBKi2 i?2 i`2M/ +QK@
TQM2Mi UqQQ/ kyyeVX
Rky
Ĝ HHQrBM; i?2 pB2r2` iQ T2`+2Bp2 i?2 Qp2`HH bi`m+im`2 M/ B/2MiB7v +Hmbi2`b M/fQ` Qmi@
HB2`b U*QQF M/ arvM2 kyydVX 6B;m`2 eXj b?Qrb  +QmTH2 7`K2b iF2M 7`QK  iQm` Q7
`M/QK k. T`QD2+iBQMb Ĝ HbQ FMQrM b  ;`M/ iQm` UbBKQp RN38VX h?2 }`bi 7`K2
Ui?2 iQT `QrV /BbTHvb  T`QD2+iBQM rBi? H`;2 r2B;?i iQr`/ HBM2`Biv- i`Qm;?- +m`pim`2-
M/ b2bQMX 6`QK i?Bb 7`K2- Bi Bb +H2` i?i QM2 b2MbQ` UhBM HH2v- ?B;?HB;?i2/ BM `2/V
Bb mMmbmH Ĝ 2bT2+BHHv HQM; i?2 HBM2`Bivf+m`pim`2fi`Qm;? /BK2MbBQMbX h?2 b2+QM/
7`K2 Ui?2 #QiiQK `QrV /BbTHvb  T`QD2+iBQM rBi? H`;2 r2B;?i iQr`/b i`2M/X HQM;
i?Bb /BK2MbBQM- MQi?2` mMmbmH b2MbQ` TT2`b U"Qm`F2 aiVX
AM //BiBQM iQ ?B;?HB;?iBM; Q#b2`piBQMb #v TBMiBM; i?2K /B`2+iHv QM i?2 iQm`- Bi +M
HbQ #2 mb27mH iQ HBMF  iQm` iQ Qi?2` pB2rb Q7 i?2 /i- bm+? b  T`HH2H +QQ`/BMi2b THQiX
AM  T`HH2H +QQ`/BMi2b THQi- 2+? Q#b2`piBQM Bb `2T`2b2Mi2/ #v  HBM2- M/ 2+? HBM2
BMi2`b2+ib MmK2`Qmb T`HH2H t2b UQM2 7Q` 2+? K2bm`2K2Mi p`B#H2V UAMb2H#2`; RN38Vc
Uq2;KM RNNyVX 6B;m`2 eX9 HBMFb i?2 ;`M/ iQm` 7`QK 6B;m`2 eXj iQ  T`HH2H +QQ`/BMi2b
THQi Q7 i?2 bK2 /i- r?B+? T`QpB/2b MQi?2` rv Q7 T2`7Q`KBM; ;`T?B+H [m2`B2b UpB
BM/BpB/mH K2bm`2K2Mib `i?2` i?M HBM2` +QK#BMiBQMb Q7 K2bm`2K2MibV U*`` RNNeVX
AM  Hi2` b2+iBQM- r2 H2p2`;2 i?Bb ǳHBMF2/ ?B;?HB;?iBM;Ǵ i2+?MB[m2 iQ B/2MiB7v +Hmbi2`b-
#mi 7Q` MQr- r2 7Q+mb QM ?B;?HB;?iBM; mMmbmH b2MbQ`bX
h?2 TT2`M+2 Q7 Mv T`HH2H +QQ`/BMi2b THQi Bb 2z2+i2/ #v i H2bi irQ +?QB+2b
Ĝ i?2 Q`/2`BM; Q7 i?2 t2b M/ i?2 b+H2 mb2/ iQ HB;M i?2 t2bX h?2 Q`/2`BM; Q7 t2b
2z2+ib r?B+? `2HiBQMb?BTb r2 2M/ mT b22BM; Ĝ  d@/BK2MbBQMH /ib2i ?b d2−∑di=1 i
`2HiBQMb?BTb- #mi T`HH2H +QQ`/BMi2b +M QMHv `2T`2b2Mi d−1 `2HiBQMb?BTb i  iBK2X AM
i?Bb +b2- r2 ?p2 BMi2`T`2i#H2 ǳ;`QmTbǴ Q7 p`B#H2b Ui`2M/ M/ b2bQMHBivV- bQ 6B;m`2
eX9 mb2b M Q`/2`BM; iQ T`2b2`p2 i?2 ;`QmTBM;X 6m`i?2`KQ`2- bBM+2 KQbi Q7 i?2 K2bm`2@
K2Mib `2 `Qm;?Hv MQ`KHHv /Bbi`B#mi2/- 6B;m`2 eX9 +2Mi2`b M/ b+H2b 2+? p`B#H2 iQ
?p2 K2M y M/ biM/`/ /2pBiBQM RX b  `2bmHi- Bi Bb `2HHv Q#pBQmb i?i hBM HH2v Bb
RkR
6B;m`2 eXj hrQ 7`K2b 7`QK  ;`M/ iQm` Q7 K2bm`2b ;2M2`i2/ 7`QK b2bQMH- i`2M/-
M/ B``2;mH` iBK2@b2`B2b +QKTQM2MibX h?2 }`bi 7`K2 Ui?2 iQT `QrV /BbTHvb
i?2 bii2 Q7 i?2 iQm` `Qm;?Hv Re b2+QM/b BMiQ i?2 MBKiBQM r?BH2 i?2 b2+QM/
7`K2 Ui?2 #QiiQK `QrV Bb i `Qm;?Hv ey b2+QM/bX  ;Bp2M 7`K2 /BbTHvb
#Qi?  k. T`QD2+iBQM UQM i?2 H27iV M/ i?2 HBM2` +QK#BMiBQM Q7 p`B#H2b
mb2/ 7Q` i?2 T`QD2+iBQM UQM i?2 `B;?iVX AM #Qi? 7`K2b- i?2 hBM HH2v@arM@
bQM ai Uq2biV b2MbQ` Bb ?B;?HB;?i2/ BM `2/ Ĝ  mb27mH i2+?MB[m2 7Q` i`+FBM;
BMi2`2biBM; Q` mMmbmH TQBMiUbV i?`Qm;?Qmi  iQm`X
Rkk
6B;m`2 eX9 A/2MiB7vBM; M/ +QKT`BM; mMmbmH b2MbQ`b UhBM HH2v M/ arMbQM aiV mbBM;
HBMF2/ ?B;?HB;?iBM; #2ir22M  ;`M/ iQm` M/  T`HH2H +QQ`/BMi2b THQiX h?2
b2+QM/ 7`K2 Q7 6B;m`2 eXj ?2HT2/ iQ TQBMi Qmi "Qm`F2 ai b  bQK2r?i
mMmbmH b2MbQ` rBi? `2bT2+i iQ i`2M/X >B;?HB;?iBM; i?i TQBMi M/ HBMFBM; Bi
iQ  T`HH2H +QQ`/BMi2 THQi KF2b Bi 2bB2` iQ +QKT`2 i`2M/ +`Qbb b2MbQ`b
M/ +QKT`2 i?2 Qi?2` K2bm`2b KQM; b2MbQ`b Q7 BMi2`2biX
Rkj
`2HHv mMmbmH rBi? `2bT2+i iQ +m`pim`2 M/ HBM2`Biv- #mi "Qm`F2 ai M/ hBM HH2v `2
QMHv bHB;?iHv mMmbmH rBi? `2bT2+i iQ i`2M/X
LQr i?i r2 ?p2  +QmTH2 b2MbQ`b Q7 BMi2`2bi- Bi rQmH/ ?2HT iQ HBMF iQ Qi?2` pB2rb
i?i `2p2H KQ`2 /2iBHb #Qmi i?2B` b2MbQ` +iBpBivX 6B;m`2 eX8 //b irQ KQ`2 HBMF2/
pB2rb iQ 6B;m`2 eX9- BM+Hm/BM; i?2 BMi2`@[m`iBH2 `M;2 UAZ_V Q7 +QmMib T2` ?Qm`- M/
 bKTH2 Q7 i?2 `r +QmMibX h?2 7Q`K2` /BbTHv Bb mb27mH 7Q` ;BMBM; M mM/2`biM/BM;
Q7 i?2 K;MBim/2 M/ p`BiBQM BM b2MbQ` +iBpBiv UAZ_V- r?BH2 i?2 Hii2` Bb mb27mH 7Q`
/Bb+Qp2` QmiHB2`b Q` mMmbmH Tii2`MbXk >B;?HB;?iBM; i?2 /Bz2`2Mi b2MbQ`b rBi? /Bz2`2Mi
+QHQ`b BM 2+? pB2r mbBM;  T2`bBbi2Mi #`mb? 7Qbi2`b +QKT`BbQM M/ ?2HTb pB2r2`b i`+F
r?B+? ;`T?B+H K`F2`b #2HQM; iQ r?B+? b2MbQ`X b  `2bmHi- Bi #2+QK2b TT`2Mi i?i
hBM HH2v UBM `2/V 2tT2`B2M+2b `2HiBp2Hv HQr i`{+ +QKT`2/ iQ "Qm`F2 ai UBM #Hm2V- M/
Qp2`HH i`{+ U#H+FVX
>mM/`2/b Q7 +QKT`BbQMb M/  7B` KQmMi Q7 BMbB;?i +QmH/ #2 2ti`+i2/ 7`QK i?2 BM@
i2`+iBp2 ;`T?B+ BM 6B;m`2 eX8- #mi 7Q+mbBM; Dmbi QM i?2 ahG@#b2/ 72im`2b Bb bQK2r?i
HBKBiBM;X h?2`2 `2 +2`iBMHv Qi?2` 72im`2b i?i +Tim`2 bT2+ib Q7 i?2 iBK2 b2`B2b i?i
i?2b2 72im`2b ?p2 KBbb2/X AM i?2Q`v- i?2 Ki?2KiB+b M/ i?2 pBbmHBxiBQM i2+?MB[m2b
#2?BM/ 6B;m`2 eX8 +M #2 2ti2M/2/ iQ Mv MmK#2` Q7 /BK2MbBQMbX AM T`+iB+2- i2+?MQHQ;v
M/ iBK2 ivTB+HHv HBKBib mb iQ i2Mb iQ ?mM/`2/b Q7 /BK2MbBQMbX h?2 M2ti b2+iBQM BM+Q`@
TQ`i2b KQ`2 iBK2@b2`B2b 72im`2b M/ HbQ HBMFb i?Bb BM7Q`KiBQM iQ  ;2Q;`T?B+ KT bQ
r2 +M BMp2biB;i2 i?2 `2HiBQMb?BT #2ir22M ;2Q;`T?B+ HQ+iBQM M/ +2`iBM 72im`2bX
eXkXRXj 1tTHQ`BM; KMv 72im`2b
6B;m`2 eXe Bb M 2ti2MbBQM Q7 6B;m`2 eX8 iQ BM+Q`TQ`i2 Ry Qi?2` iBK2 b2`B2b 72im`2b-
b r2HH b  KT Q7 J2H#Qm`M2X AM i?Bb Km+? H`;2` 72im`2 bT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Hb bQK2 BMbB;?i b iQ r?v i?i Bb +b2
Ĝ i?2 +QmMib `2 `2HiBp2Hv HQr v2`@`QmM/- #mi i?2M bTBF2 /`KiB+HHv QM M2r v2`b 2p2
M/ QM T`BH Rji?X  :QQ;H2 b2`+? `2p2Hb i?i qi2`7`QMi *Biv Bb  TQTmH` TH+2 iQ
ri+? }`2rQ`FbX h?Bb Bb  MB+2 2tKTH2 Q7 ?Qr BMi2`+iBp2 ;`T?B+b +M ?2HT mb /Bb+Qp2`
M/ 2tTHBM r?v mMmbmH Tii2`Mb Q++m`X
AM //BiBQM iQ /Bb+Qp2`BM; BMi2`2biBM; /2iBHb- r2 +M mb2 i?2 bK2 BMi2`+iBp2 /BbTHv
i?i ;2M2`i2/ 6B;m`2 eXe iQ KF2 K2MBM;7mH +QKT`BbQMb #2ir22M ;`QmTb Q7 b2MbQ`bX
6B;m`2 eXd mb2b  T2`bBbi2Mi HBMF2/ #`mb? iQ +QKT`2 b2MbQ`b rBi?  ?B;? }`bi Q`/2`
miQ+Q``2HiBQM UCorr(Yt ,Yt−1)V- BM `2/- ;BMbi b2MbQ`b rBi? HQr miQ+Q``2HiBQM- BM #Hm2X
 72r BMi2`2biBM; Q#b2`piBQMb +M #2 K/2 7`QK i?Bb b2H2+iBQM bii2X
h?2 KQbi bi`BFBM; `2HiBQMb?BT rBi? `2bT2+i iQ 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iBQMbX a2MbQ`b rBi? ?B;? miQ+Q``2HiBQM U`2/V TT2` HQM; arMbQM
aiX Ĝ i?2 ?2`i Q7 i?2 +2Mi`H #mbBM2bb /Bbi`B+i BM J2H#Qm`M2X h?2b2 biiBQMb 2tT2`B2M+2
 7B`Hv bi2/v ~Qr Q7 i`{+ i?`Qm;?Qmi i?2 /v bBM+2 #Qi? iQm`Bbib M/ T2QTH2 ;QBM;
iQf7`QK rQ`F mb2 M2`#v i`BMbfi`Kb iQ ;2i 7`QK TH+2 iQ TH+2X PM i?2 Qi?2` ?M/-
b2MbQ`b rBi?  HQr miQ+Q``2HiBQMj b22 i?2 #mHF Q7 i?2B` i`{+ i i?2 bi`i M/ 2M/
Q7 i?2 rQ`F /vX Ai b22Kb i?i i?Bb 72im`2 HQM2 rQmH/ T`QpB/2  7B`Hv ;QQ/ +`Bi2`B
7Q` bTHBiiBM; i?2b2 b2MbQ`b BMiQ k ;`QmTb- r?B+? r2 +QmH/ p2`B7v M/ bim/v 7m`i?2` pB
?B2``+?B+H +Hmbi2`BM;X
6B;m`2 eX3 HBMFb  /2M/`Q;`K Q7  ?B2``+?B+H +Hmbi2` MHvbBb UmbBM; i?2 +QKTH2i2
HBMF;2 K2i?Q/ pB i?2 ?+HmbiUV 7mM+iBQM BM _V iQ Qi?2` pB2rb Q7 i?2 /iX  T2`bBbi2Mi
jAi b?QmH/ #2 MQi2/ i?i i?2 U`rV miQ+Q``2HiBQM Bb TQbBiBp2 7Q` 2+? biiBQM rBi?  KBMBKmK Q7
yXee- K2/BM Q7 yX3j- M/ Kt Q7 yXN9X
Rke
6B;m`2 eXe a2p2Mi22M iBK2 b2`B2b 72im`2b HBMF2/ iQ  ;2Q;`T?B+ KT b r2HH b `r
+QmMibX h?Bb biiB+ BK;2 rb ;2M2`i2/ mbBM;  T2`bBbi2Mi #`mb? iQ +QKT`2
hBM HH2v@arMbQM aiX UBM `2/V iQ qi2`7`QMi *Biv UBM #Hm2VX AM //BiBQM iQ
#2BM; mMmbmH BM i?2 72im`2 bT+2- i?2b2 b2MbQ`b `2 HbQ QM i?2 QmibFB`ib Q7
i?2 +BivX h?2 +Q``2bTQM/BM; pB/2Q M/ BMi2`+iBp2 };m`2 UpBH#H2 ?2`2 M/
?2`2V HbQ BM+Hm/2b  ;`M/ iQm` M/ `r +QmMib #v /v Q7 i?2 v2`X
Rkd
6B;m`2 eXd a2MbQ`b rBi? ?B;? }`bi Q`/2` miQ+Q``2HiBQM UBM `2/V p2`bmb b2MbQ`b rBi? HQr
miQ+Q``2HiBQM UBM #Hm2VX a22 ?2`2 7Q` i?2 +Q``2bTQM/BM; pB/2Q M/ ?2`2 7Q`
i?2 BMi2`+iBp2 };m`2X
#`mb? b2H2+ib HH i?2 b2MbQ`b mM/2`  ;Bp2M MQ/2 Ĝ 2z2+iBp2Hv T`QpB/BM;  iQQH iQ +?QQb2
 MmK#2` Q7 +Hmbi2`b M/ pBbmHBx2 KQ/2H `2bmHib BM i?2 /i bT+2 UBM `2H@iBK2VX aTHBi@
iBM; i?2 /2M/`Q;`K i i?2 `QQi MQ/2 bTHBib i?2 b2MbQ`b BMiQ k ;`QmTb U`2/ M/ ;`22MV
r?B+? +QM}`Kb T`BQ` bmbTB+BQMb Ĝ b2MbQ`b QM arMbQM ai U?B;? miQ+Q``2HiBQMV `2 KQbi
/Bz2`2Mi 7`QK b2MbQ`b QM i?2 QmibFB`ib Q7 i?2 +Biv UHQr miQ+Q``2HiBQMVX AM+`2bBM; i?2
MmK#2` Q7 +Hmbi2`b iQ j@9 bTHBib Qz i?2 mMmbmH b2MbQ`b i?i r2 B/2MiB}2/ BM Qm` T`2pBQmb
Q#b2`piBQMb Uqi2`7`QMi *Biv- "B```mM; J``- M/ hBM HH2v@arMbQM aiVX
h?Bb +b2 bim/v QM T2/2bi`BM +QmMib mb2b BMi2`+iBp2 ;`T?B+ i2+?MB[m2b 7Q` Mm@
K2`Qmb /i MHvbBb ibFbX AM 7+i- 6B;m`2 eXe HQM2 T`QpB/2b i H2bi QM2 2tKTH2 Q7
2+? ibF QmiHBM2/ #v *QQF- "mD- M/ arvM2 URNNeV, }M/BM; :2biHi- TQbBM; [m2`B2b-
M/ KFBM; +QKT`BbQMbX 6m`i?2`KQ`2- b 6B;m`2 eXe b?Qrb- M/ qB+F?K- *QQF- M/
>Q7KMM UkyR8V r`Bi2b- i?2b2 bK2 BMi2`+iBp2 i2+?MB[m2b +M HbQ #2  ?2HT7mH 7Q` mM@
/2`biM/BM;- BMbT2+iBM;- M/ /B;MQbBM; biiBbiB+b KQ/2HbX h?2 M2ti +b2 bim/v QM wBF
Rk3
6B;m`2 eX3 GBMFBM;  /2M/`Q;`K Q7 ?B2``+?B+H +Hmbi2`BM; `2bmHib iQ KmHiBTH2 pB2rb
Q7 i?2 `r /iX a22 ?2`2 7Q` i?2 +Q``2bTQM/BM; pB/2Q M/ ?2`2 7Q` i?2
BMi2`+iBp2 };m`2X
pB`mb BM72+iBQMb /2KQMbi`i2b ?Qr BMi2`+iBp2 ;`T?B+b +M #2 mb27mH 7Q` i`+FBM; /Bb2b2
Qmi#`2F M/ /2i2+iBM; /i [mHBiv Bbbm2bX
eXkXk h`+FBM; /Bb2b2 Qmi#`2F
h?2 M2ti +b2 bim/v BMp2biB;i2b wBF /Bb2b2 Qmi#`2Fb +`Qbb LQ`i?- *2Mi`H- M/
aQmi? K2`B+X h?2 /i rb Q#iBM2/ 7`QK  Tm#HB+HHv pBH#H2 `2TQbBiQ`v i?i +m`i2b
/i 7`QK MmK2`Qmb Tm#HB+ `2TQ`ib +`Qbb MmK2`Qmb +QmMi`B2b M/ `2;BQMb U_Q/`B;m2x 2i
HX kyReVX P7 +Qm`b2- 2+? +QmMi`v ?b  /Bz2`2Mi `2TQ`iBM; K2i?Q/- bQ `2TQ`i2/ +b2b
+M M/ /Q 7HH mM/2` KMv /Bz2`2Mi +i2;Q`B2bX h?MF7mHHv- _Q/`B;m2x 2i HX UkyReV
?p2 /QM2 i?2 i2/BQmb rQ`F Q7 biM/`/BxBM; i?2b2 +Q/2b bQ r2 +M +QK#BM2 HH Q7 i?2b2
`2TQ`ib BMiQ  bBM;H2 /ib2iX AM bQK2 +QmMi`B2b- `2TQ`ib `2 #`QF2M /QrM iQ #v /Bz2`2Mi
/2KQ;`T?B+b- M/ BM+Hm/2 `2TQ`ib Q7 bBKBH` /Bb2b2b bm+? b 6HpB pB`mb M/ :"a- #mi
i?Bb MHvbBb 7Q+mb2b bT2+B}+HHv QM bmbT2+i2/f+QM}`K2/ wBF +b2b i i?2 HQ+iBQM H2p2HX
RkN
6B;m`2 eXN JmHiBTH2 pB2rb Q7 i?2 wBF Qmi#`2F /iX PM i?2 H27i@?M/ bB/2 Bb 
KT Q7 i?2 `2TQ`iBM; HQ+iBQMbX PM i?2 `B;?i Bb i?2 Qp2`HH /2MbBiv Q7 bmb@
T2+i2/f+QM}`K2/ +b2b `2TQ`i2/ T2` r22F UQM  HQ; b+H2V- M/ i?2 Qp2`HH
r22FHv K2/BM Qp2` iBK2X
h?2 _ T+F;2 xBF` #mM/H2b bmbT2+i2/f+QM}`K2/ wBF +b2b i i?2 HQ+iBQM H2p2H
M/ T`QpB/2b bT2+BHHv /2bB;M2/ iQQHb 7Q` pBbm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i7Q`K- A ?B;?Hv bm;;2bi pB2rBM; i?2 r2#@#b2/ p2`bBQM Q7 i?Bb +?Ti2` Ĝ
?iiTb,ff+TbB2p2`iX;Bi?m#XBQfTHQiHvn#QQFf
hQ#v .vHM >Q+FBM; rb i?2 Q`B;BMH mi?Q` Q7 i?2 THQiHv T+F;2- #mi r?2M A #2@
+K2 KBMiBM2` M/ T`QD2+i H2/- i?2 T+F;2 ?b  2pQHp2/ 7`QK  7B`Hv #bB+ ;;THQik
+QMp2`i2` iQ  KQ`2 ;2M2`H ;`T?BM; HB#``v rBi? `B+? bmTTQ`i 7Q` HBMFBM; M/ MBKiBM;
pB2rbX
dXR hrQ TT`Q+?2b- QM2 Q#D2+i
h?2`2 `2 irQ KBM rvb iQ BMBiBi2  THQiHv Q#D2+i BM _X h?2 THQinHvUV 7mM+iBQM
i`Mb7Q`Kb /i BMiQ  THQiHv Q#D2+i- r?BH2 i?2 ;;THQiHvUV 7mM+iBQM i`Mb7Q`Kb  ;;THQi
Q#D2+i BMiQ  THQiHv Q#D2+i UqB+F?K kyyNVc UaB2p2`i 2i HX kyReVX _2;`/H2bb Q7 ?Qr
 THQiHv Q#D2+i Bb +`2i2/- T`BMiBM; Bi `2bmHib BM M BMi2`+iBp2 r2#@#b2/ pBbmHBxiBQM
rBi? iQQHiBTb- xQQKBM;- M/ TMMBM; 2M#H2/ #v /27mHiX h?2 _ T+F;2 HbQ ?b bT2+BH
b2KMiB+b 7Q` ``M;BM;- HBMFBM;- M/ MBKiBM; THQiHv Q#D2+ibX h?Bb +?Ti2` /Bb+mbb2b
bQK2 Q7 i?2 T?BHQbQT?v #2?BM/ 2+? TT`Q+?- 2tTHQ`2b bQK2 Q7 i?2B` bBKBH`BiB2b- M/
2tTHBMb r?v mM/2`biM/BM; #Qi? TT`Q+?2b Bb 2ti`2K2Hv TQr2`7mHX
R9R
h?2 BMBiBH BMbTB`iBQM 7Q` i?2 THQinHvUV 7mM+iBQM rb iQ bmTTQ`i THQiHvXDb +?`i
ivT2b i?i ;;THQik /Q2bMǶi bmTTQ`i- bm+? b j. bm`7+2 M/ K2b? THQibX Pp2` iBK2- i?Bb
2zQ`i bMQr#HH2/ BMiQ M BMi2`7+2 iQ i?2 2MiB`2 THQiHvXDb ;`T?BM; HB#``v rBi? //BiBQMH
#bi`+iBQMb BMbTB`2/ #v i?2 ;`KK` Q7 ;`T?B+b UqBHFBMbQM kyy8VX h?Bb M2r2` ǳMQM@
;;THQikǴ BMi2`7+2 iQ THQiHvXDb Bb +m``2MiHv MQi- M/ Kv M2p2` #2- b 7mHHv 72im`2/ b
;;THQikX aBM+2 r2 +M H`2/v i`MbHi2  7B`Hv H`;2 KQmMi Q7 ;;THQi Q#D2+ib iQ THQiHv
Q#D2+ib- AǶ/ `i?2` MQi `2BMp2Mi i?Qb2 bK2 #bi`+iBQMb- M/ /pM+2 Qm` #BHBiv iQ HBMF
KmHiBTH2 pB2rbX
h?2 M2ti b2+iBQM mb2b  +b2 bim/v iQ BMi`Q/m+2 bQK2 Q7 i?2 bBKBH`BiB2b #2ir22M
;;THQiHvUVfTHQinHvUV- BMi`Q/m+2b i?2 +QM+2Ti Q7  /i@THQi@TBT2HBM2- M/ HbQ /2KQM@
bi`i2b ?Qr iQ 2ti2M/ ;;THQiHvUV rBi? 7mM+iBQMb i?i +M KQ/B7v THQiHv Q#D2+ibX
dXRXR  +b2 bim/v Q7 ?QmbBM; bH2b BM h2tb
h?2 THQiHv T+F;2 /2T2M/b QM ;;THQik r?B+? #mM/H2b  /i b2i QM KQMi?Hv
?QmbBM; bH2b BM h2tM +BiB2b +[mB`2/ 7`QK i?2 hJl `2H 2bii2 +2Mi2`X 7i2` i?2
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AM ii2KTi iQ mM/2`biM/ ?Qmb2 T`B+2 #2?pBQ` Qp2` iBK2- r2 +QmH/ THQi /i2 QM t-
K2/BM QM v- M/ ;`QmT i?2 HBM2b +QMM2+iBM; i?2b2 tfv TB`b #v +BivX lbBM; ;;THQik- r2
+M BMBiBi2  ;;THQi Q#D2+i rBi? i?2 ;;THQiUV 7mM+iBQM r?B+? ++2Tib  /i 7`K2 M/ 
KTTBM; 7`QK /i p`B#H2b iQ pBbmH 2bi?2iB+bX "v Dmbi BMBiBiBM; i?2 Q#D2+i- ;;THQik
rQMǶi FMQr ?Qr iQ ;2QK2i`B+HHv `2T`2b2Mi i?2 KTTBM; mMiBH r2 //  Hv2` iQ i?2 THQi
pB QM2 Q7 ;2QKn UV UQ` biin UVV 7mM+iBQMb UBM i?Bb +b2- r2 rMi ;2QKnHBM2UVVX AM
i?Bb +b2- Bi Bb HbQ  ;QQ/ B/2 iQ bT2+B7v HT? i`MbT`2M+v bQ i?i 8 HBM2b THQii2/ QM
iQT Q7 2+? Qi?2` TT2` b bQHB/ #H+F- iQ ?2HT pQB/ Qp2`THQiiBM;X
A7 vQmǶ`2 M2r iQ ;;THQik- i?2 ;;THQik +?2ib?22i T`QpB/2b  MB+2 [mB+F Qp2`pB2rX
h?2 QMHBM2 /Q+b Q` _ ;`T?B+b +QQF#QQF `2 ?2HT7mH 7Q` H2`MBM; #v 2tKTH2-
M/ i?2 ;;THQik #QQF T`QpB/2b  MB+2 Qp2`pB2r Q7 i?2 +QM+2TimH mM/2`TBMMBM;bX
T I@ ;;THQiUit?QmbBM;- 2bU/i2- K2/BMVV Y
;2QKnHBM2U2bU;`QmT 4 +BivV- HT? 4 yXkV
dXRXRXR h?2 ;;THQiHvUV 7mM+iBQM
LQr i?i r2 ?p2  pHB/ ;;THQik Q#D2+i- T- i?2 THQiHv T+F;2 T`QpB/2b i?2
;;THQiHvUV 7mM+iBQM r?B+? +QMp2`ib  ;;THQi Q#D2+i iQ  THQiHv Q#D2+iX "v /27mHi- Bi
bmTTHB2b i?2 2MiB`2 2bi?2iB+ KTTBM; iQ i?2 iQQHiBT- #mi i?2 iQQHiBT `;mK2Mi T`QpB/2b
 rv iQ `2bi`B+i iQQHiBT BM7Q iQ  bm#b2i Q7 i?i KTTBM;X 6m`i?2`KQ`2- BM +b2b r?2`2
i?2 biiBbiB+ Q7  Hv2` Bb bQK2i?BM; Qi?2` i?M i?2 B/2MiBiv 7mM+iBQM U2X;X- ;2QKn#BMk/UV
M/ ;2QKn?2tUVV- `2H2pMi ǳBMi2`K2/Bi2Ǵ p`B#H2b ;2M2`i2/ BM i?2 T`Q+2bb `2 HbQ
R9j
6B;m`2 dXR JQMi?Hv K2/BM ?Qmb2 T`B+2 BM i?2 bii2 Q7 h2tbX h?2 iQT `Qr /BbTHvb i?2
`r /i U#v +BivV M/ i?2 #QiiQK `Qr b?Qrb k. #BMMBM; QM i?2 `r /iX
h?2 #BMMBM; Bb ?2HT7mH 7Q` b?QrBM; i?2 Qp2`HH i`2M/- #mi ?Qp2`BM; QM i?2
HBM2b BM i?2 iQT `Qr ?2HTb `2p2H KQ`2 /2iBH2/ BM7Q`KiBQM #Qmi 2+? +BivX
bmTTHB2/ iQ i?2 iQQHiBTX h?Bb T`QpB/2b  MB+2 K2+?MBbK 7Q` /2+Q/BM; pBbmH 2bi?2iB+b
U2X;X- +QHQ`V mb2/ iQ `2T`2b2Mi  K2bm`2 Q7 BMi2`2bi U2X;- +QmMifpHm2VX 6B;m`2 dXR /2KQM@
bi`i2b iQQHiBT 7mM+iBQMHBiv 7Q`  MmK#2` Q7 b+2M`BQb- M/ mb2b bm#THQiUV 7mM+iBQM 7`QK
i?2 THQiHv T+F;2 U/Bb+mbb2/ BM KQ`2 /2iBH BM ``M;BM; KmHiBTH2 pB2rbV iQ +QM+Bb2Hv
/BbTHv MmK2`Qmb BMi2`+iBp2 p2`bBQMb Q7 ;;THQi Q#D2+ibX
bm#THQiU
T- ;;THQiHvUT- iQQHiBT 4 ]+Biv]V-
;;THQiUit?QmbBM;- 2bU/i2- K2/BMVV Y ;2QKn#BMk/UV-
;;THQiUit?QmbBM;- 2bU/i2- K2/BMVV Y ;2QKn?2tUV-
M`Qrb 4 k- b?`2s 4 h_l1- b?`2u 4 h_l1-
iBiH2u 4 6Ga1- iBiH2s 4 6Ga1
V
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Hi?Qm;? ;;THQik /Q2b MQi ?p2  i2ti 2bi?2iB+- i?2 ;;THQiHvUV 7mM+iBQM
`2+Q;MBx2b i?Bb 2bi?2iB+ M/ /BbTHvb Bi BM i?2 iQQHiBT #v /27mHiX AM //BiBQM
iQ T`QpB/BM;  rv iQ bmTTHv ǳK2iǴ BM7Q`KiBQM- Bi HbQ T`QpB/2b  rv iQ
+mbiQKBx2 vQm` iQQHiBTb U/Q i?Bb #v `2bi`B+iBM; i?2 iQQHiBT iQ i?2 i2ti 2bi?2iB+
Ĝ ;;THQiHvUT- iQQHiBT 4 ]i2ti]VV
h?2 ;;THQiHvUV 7mM+iBQM i`MbHi2b KQbi i?BM;b i?i vQm +M /Q BM ;;THQik- #mi
MQi [mBi2 2p2`vi?BM;X hQ ?2HT /2KQMbi`i2 i?2 +Qp2`;2- AǶp2 #mBHi  THQiHv p2`bBQM Q7
i?2 ;;THQik /Q+bX h?Bb p2`bBQM Q7 i?2 /Q+b /BbTHvb i?2 ;;THQiHvUV p2`bBQM Q7 2+? THQi
BM  biiB+ 7Q`K UiQ `2/m+2 T;2 HQ/BM; iBK2V- #mi vQm +M +HB+F Mv THQi iQ pB2r Bib
BMi2`+iBp2 p2`bBQMX h?2 M2ti b2+iBQM /2KQMbi`i2b ?Qr iQ +`2i2 THQiHvXDb pBbmHBxiBQMb
pB i?2 _ T+F;2- rBi?Qmi ;;THQik- pB i?2 THQinHvUV 7mM+iBQMX q2ǶHH i?2M H2p2`;2
i?Qb2 +QM+2Tib iQ 2ti2M/ ;;THQiHvUVX
dXRXRXk h?2 THQinHvUV BMi2`7+2
dXRXRXkXR h?2 Gv2`2/ :`KK` Q7 :`T?B+b
h?2 +Q;MBiBp2 7`K2rQ`F mM/2`HvBM; i?2 THQinHvUV BMi2`7+2 /`rb BMbTB`iBQM 7`QK
i?2 Hv2`2/ ;`KK` Q7 ;`T?B+b UqB+F?K kyRyV- #mi BM +QMi`bi iQ ;;THQiHvUV- Bi
T`QpB/2b  KQ`2 ~2tB#H2 M/ /B`2+i BMi2`7+2 iQ THQiHvXDbX Ai Bb KQ`2 /B`2+i BM i?2 b2Mb2
i?i Bi /Q2bMǶi +HH ;;THQikǶb bQK2iBK2b 2tT2MbBp2 THQi #mBH/BM; `QmiBM2b- M/ Bi Bb KQ`2
~2tB#H2 BM i?2 b2Mb2 i?i /i 7`K2b `2 MQi `2[mB`2/- r?B+? Bb mb27mH 7Q` pBbmHBxBM;
Ki`B+2b- b b?QrM BM :2i ai`i2/X Hi?Qm;? /i 7`K2b `2 MQi `2[mB`2/- mbBM; i?2K Bb
?B;?Hv `2+QKK2M/2/- 2bT2+BHHv r?2M +QMbi`m+iBM;  THQi rBi? KmHiBTH2 Hv2`b Q` ;`QmTbX
q?2M  /i 7`K2 Bb bbQ+Bi2/ rBi?  THQiHv Q#D2+i- Bi HHQrb mb iQ KMBTmHi2
i?2 /i mM/2`HvBM; i?i Q#D2+i BM i?2 bK2 rv r2 rQmH/ /B`2+iHv KMBTmHi2 i?2
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/iX *m``2MiHv- THQinHvUV #Q``Qrb b2KMiB+b 7`QK M/ T`QpB/2b bT2+BH THQiHv K2i?Q/b
7Q` ;2M2`B+ 7mM+iBQMb BM i?2 /THv` M/ iB/v` T+F;2b UqB+F?K M/ 6`M+QBb kyR9Vc
UqB+F?K kyReVX JQbi BKTQ`iMiHv- THQinHvUV `2+Q;MBx2b M/ T`2b2`p2b ;`QmTBM;b
+`2i2/ rBi? /THv`Ƕb ;`QmTn#vUV 7mM+iBQMX
HB#``vU/THv`V
it I@ ;`QmTn#vUit?QmbBM;- +BivV
O BMBiBi2  THQiHv Q#D2+i rBi? /i2 QM t M/ K2/BM QM v
T I@ THQinHvUit- t 4 /i2- v 4 K2/BMV
O THQiHvn/iUV `2im`Mb /i bbQ+Bi2/ rBi?  THQiHv Q#D2+i
THQiHvn/iUTV
O= aQm`+2, HQ+H /i 7`K2 (3-eyk t N)
O= :`QmTb, +Biv (9e)
O=
O= +Biv v2` KQMi? bH2b pQHmK2 K2/BM HBbiBM;b BMp2MiQ`v /i2
O= I+?`= IBMi= IBMi= I/#H= I/#H= I/#H= I/#H= I/#H= I/#H=
O= R #BH2M2 kyyy R dk 8j3yyyy dR9yy dyR eXj kyyy
O= k #BH2M2 kyyy k N3 e8y8yyy 83dyy d9e eXe kyyy
O= j #BH2M2 kyyy j Rjy Nk38yyy 83Ryy d39 eX3 kyyy
O= 9 #BH2M2 kyyy 9 N3 Ndjyyyy e3eyy d38 eXN kyyy
O= 8 #BH2M2 kyyy 8 R9R Ry8Nyyyy edjyy dN9 eX3 kyyy
O= e #BH2M2 kyyy e R8e RjNRyyyy eeNyy d3y eXe kyyy
O= O XXX rBi? 3-8Ne KQ`2 `Qrb
.2}MBM; ;`QmTb BM i?Bb 7b?BQM 2Mbm`2b THQinHvUV rBHH T`Q/m+2 i H2bi QM2 ;`T?B+H
K`F T2` ;`QmTXR aQ 7` r2Ƕp2 bT2+B}2/ tfv ii`B#mi2b BM i?2 THQiHv Q#D2+i T- #mi r2 ?p2
RAM T`+iB+2- BiǶb 2bv iQ 7Q`;2i #Qmi ǳHBM;2`BM;Ǵ ;`QmTb U2X;X- Ki+`b W=W ;`QmTn#vUpb- KV W=W
bmKK`Bb2Ub 4 bmKUKT;VVV- bQ BM bQK2 +b2b- vQm Kv M22/ iQ mM;`QmTUV vQm` /i #27Q`2 THQiiBM;
BiX
R9e
6B;m`2 dXk JQMi?Hv K2/BM ?Qmb2 T`B+2 BM >QmbiQM BM +QKT`BbQM iQ Qi?2` h2tM +BiB2bX
MQi v2i bT2+B}2/ i?2 ;2QK2i`B+ `2HiBQM #2ir22M i?2b2 tfv TB`bX aBKBH` iQ ;2QKnHBM2UV
BM ;;THQik- i?2 //nHBM2bUV 7mM+iBQM +QMM2+ib U ;`QmT Q7V tfv TB`b rBi? HBM2b BM i?2
Q`/2` Q7 i?2B` t pHm2b- r?B+? Bb mb27mH r?2M THQiiBM; iBK2 b2`B2b b b?QrM BM 6B;m`2 dXkX
O //  HBM2 ?B;?HB;?iBM; ?QmbiQM
//nHBM2bU
O THQib QM2 HBM2 T2` +Biv bBM+2 T FMQrb +Biv Bb  ;`QmTBM; p`B#H2
//nHBM2bUT- HT? 4 yXk- MK2 4 ]h2tM *BiB2b]- ?Qp2`BM7Q 4 ]MQM2]V-
MK2 4 ]>QmbiQM]- /i 4 7BHi2`Uit?QmbBM;- +Biv 44 ]>QmbiQM]V
V
h?2 THQiHv T+F;2 ?b  +QHH2+iBQM Q7 //n UV 7mM+iBQMb- HH Q7 r?B+? BM?2`Bi i@
i`B#mi2b /2}M2/ BM THQinHvUVX h?2b2 7mM+iBQMb HbQ BM?2`Bi i?2 /i bbQ+Bi2/ rBi? i?2
THQiHv Q#D2+i T`QpB/2/ b BMTmi- mMH2bb Qi?2`rBb2 bT2+B}2/ rBi? i?2 /i `;mK2MiX A
T`272` iQ i?BMF #Qmi //n UV 7mM+iBQMb HBF2  Hv2` BM ;;THQik- r?B+? Bb bHB;?iHv /B7@
72`2Mi- #mi `2Hi2/ iQ  THQiHvXDb i`+2X AM 6B;m`2 dXk- i?2`2 Bb  R@iQ@R +Q``2bTQM/2M+2
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#2ir22M Hv2`b M/ i`+2b- #mi //n UV 7mM+iBQMb /Q ;2M2`i2 MmK2`Qmb i`+2b r?2M2p2`
KTTBM;  /Bb+`2i2 p`B#H2 iQ  pBbmH 2bi?2iB+ U2X;X- +QHQ`VX AM i?Bb +b2- bBM+2 2+? +HH
iQ //nHBM2bUV ;2M2`i2b  bBM;H2 i`+2- Bi KF2b b2Mb2 iQ MK2 i?2 i`+2- bQ  b2MbB#H2
H2;2M/ 2Mi`v Bb +`2i2/X
AM i?2 }`bi Hv2` Q7 6B;m`2 dXk- i?2`2 Bb QM2 HBM2 T2` +Biv- #mi HH i?2b2 HBM2b #2HQM;
 bBM;H2 i`+2X q2 +QmH/ ?p2 T`Q/m+2/ QM2 i`+2 7Q` 2+? HBM2- #mi i?Bb Bb rv KQ`2
+QKTmiiBQMHHv 2tT2MbBp2 #2+mb2- KQM; Qi?2` i?BM;b- 2+? i`+2 T`Q/m+2b  H2;2M/
2Mi`v M/ i`B2b iQ /BbTHv K2MBM;7mH ?Qp2` BM7Q`KiBQMX Ai Bb Km+? KQ`2 2{+B2Mi iQ
`2M/2` i?Bb Hv2` b  bBM;H2 i`+2 rBi? KBbbBM; pHm2b iQ /Bz2`2MiBi2 ;`QmTbX AM 7+i-
i?Bb Bb 2t+iHv ?Qr i?2 ;`QmT 2bi?2iB+ Bb i`MbHi2/ BM ;;THQiHvUVc Qi?2`rBb2- Hv2`b
rBi? KMv ;`QmTb U2X;X- ;2QKnKTUVV rQmH/ #2 bHQr iQ `2M/2`X
dXRXRXkXk h?2 /i@THQi@TBT2HBM2
aBM+2 2p2`v THQiHv 7mM+iBQM KQ/B}2b  THQiHv Q#D2+i UQ` i?2 /i mM/2`HvBM; i?i
Q#D2+iV- r2 +M 2tT`2bb +QKTH2t KmHiB@Hv2` THQib b  b2[m2M+2 UQ`- KQ`2 bT2+B}+HHv- 
/B`2+i2/ +v+HB+ ;`T?V Q7 /i KMBTmHiBQMb M/ KTTBM;b iQ i?2 pBbmH bT+2X JQ`2@
Qp2`- THQiHv 7mM+iBQMb `2 /2bB;M2/ iQ iF2  THQiHv Q#D2+i b BMTmi- M/ `2im`M  KQ/B}2/
THQiHv Q#D2+i- KFBM; Bi 2bv iQ +?BM iQ;2i?2` QT2`iBQMb pB i?2 TBT2 QT2`iQ` UW=WV
7`QK i?2K;`Bii` T+F;2 U"+?2 M/qB+F?K kyR9VX *QMb2[m2MiHv- r2 +M `2@2tT`2bb
6B;m`2 dXk BM  Km+? KQ`2 `2/#H2 M/ mM/2`biM/#H2 7b?BQMX
HH*BiB2b I@ it?QmbBM; W=W
;`QmTn#vU+BivV W=W
THQinHvUt 4 /i2- v 4 K2/BMV W=W
//nHBM2bUHT? 4 yXk- MK2 4 ]h2tM *BiB2b]- ?Qp2`BM7Q 4 ]MQM2]V
HH*BiB2b W=W
R93
7BHi2`U+Biv 44 ]>QmbiQM]V W=W
//nHBM2bUMK2 4 ]>QmbiQM]V
aQK2iBK2b i?2 /B`2+i2/ +v+HB+ ;`T? T`QT2`iv Q7  TBT2HBM2 +M #2 iQQ `2bi`B+iBp2
7Q` +2`iBM ivT2b Q7 THQibX AM i?Bb 2tKTH2- 7i2` }Hi2`BM; i?2 /i /QrM iQ >QmbiQM- i?2`2
Bb MQ rv iQ `2+Qp2` i?2 Q`B;BMH /i BMbB/2 i?2 TBT2HBM2X h?2 //n7mMUV 7mM+iBQM ?2HTb
iQ rQ`F@`QmM/ i?Bb `2bi`B+iBQMk Ĝ Bi rQ`Fb #v TTHvBM;  7mM+iBQM iQ i?2 THQiHv Q#D2+i-
#mi /Q2b MQi z2+i i?2 /i bbQ+Bi2/ rBi? i?2 THQiHv Q#D2+iX h?Bb 2z2+iBp2Hv T`QpB/2b
 rv iQ BbQHi2 /i i`Mb7Q`KiBQMb rBi?BM i?2 TBT2HBM2jX 6B;m`2 dXj mb2b i?Bb B/2 iQ
?B;?HB;?i #Qi? >QmbiQM M/ aM MiQMBQX
HH*BiB2b W=W
//n7mMU7mM+iBQMUTHQiV &
THQi W=W 7BHi2`U+Biv 44 ]>QmbiQM]V W=W //nHBM2bUMK2 4 ]>QmbiQM]V
'V W=W
k*`2/Bi iQ qBMbiQM *?M; M/ >/H2v qB+F?K 7Q` i?Bb B/2X h?2 //n7mMUV Bb p2`v Km+? HBF2
Hv2`n7UV 7mM+iBQM BM ;;pBbX
jHbQ- 2z2+iBp2Hv TmiiBM;  TBT2HBM2 BMbB/2  TBT2HBM2
R9N
6B;m`2 dXj JQMi?Hv K2/BM ?Qmb2 T`B+2 BM >QmbiQM M/ aM MiQMBQ BM +QKT`BbQM iQ
Qi?2` h2tM +BiB2bX
//n7mMU7mM+iBQMUTHQiV &
THQi W=W 7BHi2`U+Biv 44 ]aM MiQMBQ]V W=W
//nHBM2bUMK2 4 ]aM MiQMBQ]V
'V
Ai Bb mb27mH iQ i?BMF Q7 i?2 7mM+iBQM bmTTHB2/ iQ //n7mMUV b  ǳHv2`Ǵ 7mM+iBQM Ĝ
 7mM+iBQM i?i ++2Tib  THQi Q#D2+i b BMTmi- TQbbB#Hv TTHB2b  i`Mb7Q`KiBQM iQ i?2
/i- M/ KTb i?i /i iQ pBbmH Q#D2+ibX hQ KF2 Hv2`BM; 7mM+iBQMb KQ`2 KQ/mH`-
~2tB#H2- M/ 2tT`2bbBp2- i?2 //n7mMUV HHQrb vQm iQ Tbb //BiBQMH `;mK2Mib iQ 
Hv2` 7mM+iBQMX 6B;m`2 dX9 KF2b mb2 Q7 i?Bb Tii2`M- #v +`2iBM;  `2mb#H2 7mM+iBQM 7Q`
Hv2`BM; #Qi?  T`iB+mH` +Biv b r2HH b i?2 }`bi- b2+QM/- M/ i?B`/ [m`iBH2 Q7 K2/BM
KQMi?Hv ?Qmb2 bH2b U#v +BivVX
O `2mb#H2 7mM+iBQM 7Q` ?B;?HB;?iBM;  T`iB+mH` +Biv
Hv2`n+Biv I@ 7mM+iBQMUTHQi- MK2V &
R8y
THQi W=W 7BHi2`U+Biv 44 MK2V W=W //nHBM2bUMK2 4 MK2V
'
O `2mb#H2 7mM+iBQM 7Q` THQiiBM; Qp2`HH K2/BM  AZ_




[R 4 [mMiBH2UK2/BM- yXk8- MX`K 4 h_l1V-
K 4 K2/BMUK2/BM- MX`K 4 h_l1V-
[j 4 [mMiBH2UK2/BM- yXd8- MX`K 4 h_l1V
V W=W
//nHBM2bUv 4 K- MK2 4 ]K2/BM]- +QHQ` 4 AU]#H+F]VV W=W






 Hv2`BM; 7mM+iBQM /Q2b MQi ?p2 iQ #2  /i@THQi@TBT2HBM2 Bib2H7X Aib QMHv `2[mB`2@
K2Mi QM  Hv2`BM; 7mM+iBQM Bb i?i i?2 }`bi `;mK2Mi Bb  THQi Q#D2+i M/ Bi `2im`Mb 
THQi Q#D2+iX h?Bb T`QpB/2b M QTTQ`imMBiv iQ bv- }i  KQ/2H iQ i?2 THQi /i- 2ti`+i i?2
KQ/2H +QKTQM2Mib vQm /2bB`2- M/ KT i?Qb2 +QKTQM2Mib iQ pBbmHbX 6m`i?2`KQ`2- bBM+2
THQiHvǶb //n UV 7mM+iBQMb /QMǶi `2[mB`2  /iX7`K2- vQm +M bmTTHv i?Qb2 +QKTQM2Mib
R8R
6B;m`2 dX9 6B`bi- b2+QM/- M/ i?B`/ [m`iBH2 Q7 K2/BM KQMi?Hv ?Qmb2 T`B+2 BM h2tbX
/B`2+iHv iQ ii`B#mi2b Ub HQM; b i?2v `2 r2HH@/2}M2/V- b /QM2 BM 6B;m`2 dX8 pB i?2
7Q`2+bi T+F;2 U>vM/KM kyReVX
HB#``vU7Q`2+biV
Hv2`n7Q`2+bi I@ 7mM+iBQMUTHQiV &
/ I@ THQiHvn/iUTHQiV
b2`B2b I@ rBi?U/-
ibUK2/BM- 7`2[m2M+v 4 Rk- bi`i 4 +Ukyyy- RV- 2M/ 4 +UkyR8- dVV
V
7Q`2 I@ 7Q`2+biU2ibUb2`B2bV- ? 4 93- H2p2H 4 +U3y- N8VV
THQi W=W
//n`B##QMbUt 4 iBK2U7Q`20K2MV- vKBM 4 7Q`20HQr2`(- k)-
vKt 4 7Q`20mTT2`(- k)- +QHQ` 4 AU];`vN8]V-
MK2 4 ]N8W +QM7B/2M+2]- BM?2`Bi 4 6Ga1V W=W
//n`B##QMbUt 4 iBK2U7Q`20K2MV- vKBM 4 7Q`20HQr2`(- R)-
vKt 4 7Q`20mTT2`(- R)- +QHQ` 4 AU];`v3y]V-
MK2 4 ]3yW +QM7B/2M+2]- BM?2`Bi 4 6Ga1V W=W
//nHBM2bUt 4 iBK2U7Q`20K2MV- v 4 7Q`20K2M- +QHQ` 4 AU]#Hm2]V-
R8k






THQinHvUt 4 /i2- v 4 K2/BMV W=W
//nHBM2bUHT? 4 yXk- MK2 4 ]h2tM *BiB2b]- ?Qp2`BM7Q 4 ]MQM2]V W=W
//n7mMUHv2`nB[`V W=W
//n7mMUHv2`n7Q`2+biV
AM bmKK`v- i?2 ǳ/i@THQi@TBT2HBM2Ǵ Bb /2bB`#H2 7Q`  MmK#2` Q7 `2bQMb, URV KF2b
vQm` +Q/2 2bB2` iQ `2/ M/ mM/2`biM/- UkV 2M+Qm`;2b vQm iQ i?BMF Q7 #Qi? vQm` /i
M/ THQib mbBM;  bBM;H2- mMB7Q`K /i bi`m+im`2- r?B+? UjV KF2b Bi 2bv iQ +QK#BM2
M/ `2mb2 i`Mb7Q`KiBQMbX b Bi im`Mb Qmi- r2 +M 2p2M mb2 i?2b2 B/2b r?2M +`2iBM; 
THQiHv Q#D2+i pB ;;THQiHvUV- b /Bb+mbb2/ BM i?2 M2ti b2+iBQM 1ti2M/BM; ;;THQiHvUVX
R8j
6B;m`2 dXe *mbiQKBxBM; i?2 /`;KQ/2 Q7 M BMi2`+iBp2 ;;THQik ;`T?X
dXRXk 1ti2M/BM; ;;THQiHvUV
dXRXkXR *mbiQKBxBM; i?2 HvQmi
aBM+2 i?2 ;;THQiHvUV 7mM+iBQM `2im`Mb  THQiHv Q#D2+i- r2 +M KMBTmHi2 i?i
Q#D2+i BM i?2 bK2 rv i?i r2 rQmH/ KMBTmHi2 Mv Qi?2` THQiHv Q#D2+iX  bBKTH2 M/
mb27mH TTHB+iBQM Q7 i?Bb Bb iQ bT2+B7v BMi2`+iBQM KQ/2b- HBF2 THQiHvXDbǶ HvQmiX/`;KQ/2
7Q` bT2+B7vBM; i?2 KQ/2 Q7 +HB+FY/`; 2p2MibX 6B;m`2 dXe /2KQMbi`i2b ?Qr i?2 /27mHi
7Q` i?Bb ii`B#mi2 +M #2 KQ/B}2/ pB i?2 HvQmiUV 7mM+iBQMX
T I@ ;;THQiU7Q`iB7vU;QH/V- 2bUt- vVV Y ;2QKnHBM2UV
;; I@ ;;THQiHvUTV
HvQmiU;;- /`;KQ/2 4 ]TM]V
S2`?Tb  KQ`2 mb27mH TTHB+iBQM Bb iQ //  `M;2 bHB/2` iQ i?2 t@tBb- r?B+? HHQrb
vQm iQ xQQK QM i?2 t@tBb- rBi?Qmi HQbBM; i?2 ;HQ#H +QMi2tiX h?Bb Bb [mBi2 mb27mH 7Q`
[mB+FHv Hi2`BM; i?2 HBKBib Q7 vQm` THQi iQ +?B2p2 M QTiBKH bT2+i `iBQ 7Q` vQm` /i
UqBHHBK aX *H2p2HM/ RN33V- rBi?Qmi HQbBM; i?2 ;HQ#H T2`bT2+iBp2X 6B;m`2 dXd mb2b i?2
`M;2bHB/2`UV 7mM+iBQM iQ //  `M;2bHB/2` iQ i?2 THQiX
R89
6B;m`2 dXd //BM;  `M;2bHB/2` iQ M BMi2`+iBp2 ;;THQik ;`T?X
`M;2bHB/2`U;;V
aBM+2  bBM;H2 THQiHv Q#D2+i +M QMHv ?p2 QM2 HvQmi- KQ/B7vBM; i?2 HvQmi Q7
;;THQiHvUV Bb 7B`Hv 2bv- #mi BiǶb i`B+FB2` iQ // M/ KQ/B7v Hv2`bX
dXRXkXk JQ/B7vBM; Hv2`b
b K2MiBQM2/ T`2pBQmbHv- ;;THQiHvUV i`MbHi2b 2+? ;;THQik Hv2` BMiQ QM2 Q` KQ`2
THQiHvXDb i`+2bX AM i?Bb i`MbHiBQM- Bi Bb 7Q`+2/ iQ KF2  MmK#2` Q7 bbmKTiBQMb #Qmi
i`+2 ii`B#mi2 pHm2b i?i Kv Q` Kv MQi #2 TT`QT`Bi2 7Q` i?2 mb2 +b2X h?2 bivH2UV
7mM+iBQM Bb mb27mH BM i?Bb b+2M`BQ- b Bi T`QpB/2b  rv iQ KQ/B7v i`+2 ii`B#mi2 pHm2b BM 
THQiHv Q#D2+iX "27Q`2 mbBM; Bi- vQm Kv rMi iQ BMbT2+i i?2 +imH i`+2b BM  ;Bp2M THQiHv
Q#D2+i mbBM; i?2 THQiHvnDbQMUV 7mM+iBQMX h?Bb 7mM+iBQM mb2b i?2 HBbipB2r2` T+F;2 iQ
/BbTHv  +QMp2MB2Mi BMi2`+iBp2 pB2r Q7 i?2 CaPL Q#D2+i b2Mi iQ THQiHvXDb U/2 CQM; M/
_mbb2HH kyReVX "v +HB+FBM; QM i?2 ``Qr M2ti iQ i?2 /i 2H2K2Mi- vQm +M b22 i?2 i`+2b
U/iV #2?BM/ i?2 THQiX AM i?Bb +b2- r2 ?p2 i?`22 i`+2b, QM2 7Q` i?2 ;2QKnTQBMiUV
















6B;m`2 dX3 lbBM; HBbipB2r2` iQ BMbT2+i i?2 CaPL `2T`2b2MiiBQM Q7  THQiHv Q#D2+iX
THQiHvnDbQMUTV
av- 7Q` 2tKTH2- r2Ƕ/ HBF2 iQ /BbTHv BM7Q`KiBQM r?2M ?Qp2`BM; Qp2` TQBMib- #mi MQi
r?2M ?Qp2`BM; Qp2` i?2 }ii2/ pHm2b Q` 2``Q` #QmM/bX h?2 ;;THQik SA ?b MQ b2KMiB+b
7Q` KFBM; i?Bb /BbiBM+iBQM- #mi i?Bb Bb 2bBHv /QM2 BM THQiHvXDb #v b2iiBM; i?2 ?Qp2`BM7Q
ii`B#mi2 iQ ]MQM2]X aBM+2 i?2 }ii2/ pHm2b Q` 2``Q` #QmM/b `2 +QMiBM2/ BM i?2 b2+QM/
M/ i?B`/ i`+2b- r2 +M ?B/2 i?2 BM7Q`KiBQM QM Dmbi i?2b2 i`+2b mbBM; i?2 i`+2b
ii`B#mi2 BM i?2 bivH2UV 7mM+iBQMX :2M2`HHv bT2FBM;- i?2 bivH2UV 7mM+iBQM Bb /2bB;M2/
KQ/B7v ii`B#mi2 pHm2b Q7 i`+2UbV rBi?BM  THQiHv Q#D2+i- r?B+? Bb T`BK`BHv mb27mH 7Q`
+mbiQKBxBM; /27mHib T`Q/m+2/ pB ;;THQiHvUVX
bivH2UT- ?Qp2`BM7Q 4 ]MQM2]- i`+2b 4 k,jV
R8e
6B;m`2 dXN lbBM; i?2 bivH2UV 7mM+iBQM iQ KQ/B7v ?Qp2`BM7Q ii`B#mi2 pHm2b Q7  THQiHv
Q#D2+i +`2i2/ pB ;;THQiHvUV U#v /27mHi- ;;THQiHvUV /BbTHvb ?Qp2`BM7Q
7Q` HH i`+2bVX AM i?Bb +b2- i?2 ?Qp2`BM7Q 7Q`  }ii2/ HBM2 M/ 2``Q` #QmM/b
`2 ?B//2MX
dXRXkXj G2p2`;BM; biiBbiB+H QmiTmi
aBM+2 ;;THQiHvUV `2im`Mb  THQiHv Q#D2+i- M/ THQiHv Q#D2+ib +M ?p2 /i ii+?2/
iQ i?2K- Bi ii+?2b /i 7`QK ;;THQik Hv2`UbV U2Bi?2` #27Q`2 Q` 7i2` bmKK`v biiBbiB+b
?p2 #22M TTHB2/VX 6m`i?2`KQ`2- bBM+2 2+? ;;THQi Hv2` QrMb  /i 7`K2- Bi Bb mb27mH
iQ ?p2 bQK2 rv iQ bT2+B7v i?2 T`iB+mH` Hv2` Q7 /i Q7 BMi2`2bi- r?B+? Bb /QM2 pB i?2
Hv2`.i `;mK2Mi BM ;;THQiHvUVX HbQ- r?2M  T`iB+mH` Hv2` TTHB2b  bmKK`v
biiBbiB+ U2X;X- ;2QKn#BMUVV- Q` TTHB2b  biiBbiB+H KQ/2H U2X;X- ;2QKnbKQQi?UVV iQ i?2
/i- Bi KB;?i #2 mb27mH iQ ++2bb i?2 QmiTmi Q7 i?i i`Mb7Q`KiBQM- r?B+? Bb i?2 TQBMi
Q7 i?2 Q`B;BMH.i `;mK2Mi BM ;;THQiHvUVX
T I@ ;;THQiUKi+`b- 2bUt 4 ri- v 4 KT;VV Y
;2QKnTQBMiUV Y ;2QKnbKQQi?UV
T W=W
;;THQiHvUHv2`.i 4 k- Q`B;BMH.i 4 6Ga1V W=W
THQiHvn/iUV
O= O  iB##H2, 3y ƌ Rj
R8d
O= t v vKBM vKt b2 SL1G ;`QmT +QHQm` 7BHH bBx2
O=  I/#H= I/#H= I/#H= I/#H= I/#H= IBMi= IBMi= I+?`= I+?`= I/#H=
O= R RX8R jkXR k3XR jeXy RXNk R @R Ojjee66 ;`2vey R
O= k RX8e jRXd k3Xk j8Xk RXdk R @R Ojjee66 ;`2vey R
O= j RXeR jRXj k3XR j9X8 RX89 R @R Ojjee66 ;`2vey R
O= 9 RXee jyXN k3Xy jjXd RXjN R @R Ojjee66 ;`2vey R
O= 8 RXdR jyX8 kdXN jjXy RXke R @R Ojjee66 ;`2vey R
O= e RXde jyXy kdXd jkX9 RXRe R @R Ojjee66 ;`2vey R
O= O XXX rBi? d9 KQ`2 `Qrb- M/ j KQ`2 p`B#H2b, HBM2ivT2 I/#H=-
O= O r2B;?i I/#H=- HT? I/#H=
h?2 /i b?QrM #Qp2 Bb i?2 /i ;;THQik mb2b iQ +imHHv /`r i?2 }ii2/ pHm2b
Ub  HBM2V M/ biM/`/ 2``Q` #QmM/b Ub  `B##QMVX 6B;m`2 dXRy H2p2`;2b i?Bb /i iQ
// //BiBQMH BM7Q`KiBQM #Qmi i?2 KQ/2H }ic BM T`iB+mH`- Bi //b  p2`iB+H HBM2b
M/ MMQiiBQMb i i?2 t@pHm2b i?i `2 bbQ+Bi2/ rBi? i?2 ?B;?2bi M/ HQr2bi KQmMi
mM+2`iBMiv BM i?2 }ii2/ pHm2bX S`Q/m+BM;  THQi HBF2 i?Bb rBi? ;;THQik rQmH/ #2
BKTQbbB#H2 mbBM; ;2QKnbKQQi?UV HQM2X9 S`QpB/BM;  bBKTH2 pBbmH +Hm2 HBF2 i?Bb +M ?2HT
+QK#i pBbmH KBbT2`+2TiBQMb Q7 mM+2`iBMiv #M/b /m2 iQ i?2 bBM2 BHHmbBQM UoM/2`SHb
M/ >Q7KMM kyR8VX
T W=W
;;THQiHvUHv2`.i 4 k- Q`B;BMH.i 4 6V W=W
//n7mMU7mM+iBQMUTV &
T W=W bHB+2Ur?B+?XKtUb2VV W=W
//nb2;K2MibUt 4 t- t2M/ 4 t- v 4 vKBM- v2M/ 4 vKtV W=W
9Ai +QmH/ #2 `2+`2i2/ #v }iiBM; i?2 KQ/2H pB HQ2bbUV- Q#iBMBM; i?2 }i@
i2/ pHm2b M/ biM/`/ 2``Q` rBi? T`2/B+iUV- M/ 722/BM; i?Qb2 `2bmHib BMiQ
;2QKnHBM2UVf;2QKn`B##QMUVf;2QKni2tiUVf;2QKnb2;K2MiUV- #mi i?i T`Q+2bb Bb Km+? KQ`2
QM2`QmbX
R83
6B;m`2 dXRy G2p2`;BM; /i bbQ+Bi2/ rBi?  ;2QKnbKQQi?UV Hv2` iQ /BbTHv //B@
iBQMH BM7Q`KiBQM #Qmi i?2 KQ/2H }iX
//nMMQiiBQMbU]JtBKmK mM+2`iBMiv]- t 4 eyV
'V W=W
//n7mMU7mM+iBQMUTV &
T W=W bHB+2Ur?B+?XKBMUb2VV W=W
//nb2;K2MibUt 4 t- t2M/ 4 t- v 4 vKBM- v2M/ 4 vKtV W=W
//nMMQiiBQMbU]JBMBKmK mM+2`iBMiv]V
'V
AM //BiBQM iQ H2p2`;BM; QmiTmi 7`QK aiiaKQQi?- Bi Bb bQK2iBK2b mb27mH iQ H2p2`;2
QmiTmi Q7 Qi?2` biiBbiB+b- 2bT2+BHHv 7Q` MMQiiBQM Tm`TQb2bX 6B;m`2 dXRR H2p2`;2b i?2
QmiTmi Q7 aii"BM iQ // MMQiiBQMb iQ  bi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M #2 /B{+mHiX hQ bi`i rBi? bQK2i?BM; 7B`Hv 2bv- +QMbB/2` irQ
b+ii2`THQib b?QrBM; i?2 bK2 Q#b2`piBQMb- #mi QM /Bz2`2Mi t2b UBX2XX-  bm#b2i Q7 
b+ii2`THQi Ki`BtVX 6B;m`2 dXey b?Qrb  HBMF2/ HbbQ #`mb? #2ir22M irQ b+ii2`THQibX
h?2 KBM B/2 Bb i?i r2 }`bi THQi HH i?2 Q#b2`piBQMb BM #H+F- i?2M ?B;?HB;?i i?2
kR3
b2H2+iBQM #v //BM; M //BiBQMH Hv2` Q7 b2H2+i2/ TQBMib BM `2/ mbBM; i?2 /i `2im`M2/
#v 2p2Min/iUVX AM Q`/2` iQ ;m`Mi22 i?i r2 +M mMB[m2Hv B/2MiB7v Q#b2`piBQMb BM
i?2 2p2Mi /i- Bi Bb HbQ +`m+BH i?i r2 ii+?  F2v ii`B#mi2 iQ 2+? Q#b2`piBQM U?2`2
i?2 `QrMK2b Q7 i?2 /iV- r?B+? r2 +M i?2M mb2 iQ }Hi2` i?2 Q`B;BMH /i /QrM iQ i?2
b2H2+i2/ Q#b2`piBQMbX
6B;m`2 dXey +QMb+BQmbHv mT/i2b i?2 bQm`+2 Q7 i?2 b2H2+iBQM Ui?2 iQT THQiV iQ Ki+?
i?2 pBbmH +?`+i2`BbiB+b Q7 i?2 i`;2i Ui?2 #QiiQK THQiVX AM ;2M2`H- r?2M2p2` HBMFBM;
pB2rb iQ /BbTHv ;`T?B+H b2H2+iBQMUbV- Ki+?BM; i?2 pBbmH +?`+i2`BbiB+b Q7 i?2 b2H2+iBQM
#Qi? i?2 bQm`+2 M/ i`;2iUbV +M B/2 BMi2`T`2iiBQM- 2bT2+BHHv r?2M mbBM; BMi2`+iBp2
;`T?B+b iQ T`2b2Mi `2bmHib iQ Qi?2`bX Hi?Qm;? i?2 mT/i2 `mH2 BM 6B;m`2 dXey Bb iQ
bBKTHv Hv2` QM //BiBQMH TQBMib-  7mHH `2/`r Bb T2`7Q`K2/ /m`BM; i?2 mT/i2- r?B+?
+M BKT+i T2`7Q`KM+2 r?2M /2HBM; rBi?  H`;2 KQmMi Q7 ;`T?B+H 2H2K2MibX
6B;m`2 dXey +QmH/ #2 K/2 bHB;?iHv KQ`2 2{+B2Mi #v Dmbi +?M;BM; i?2 +QHQ` Q7
b2H2+i2/ TQBMib- Q` /BKKBM; i?2 MQM@b2H2+i2/ TQBMib- `i?2` i?M THQiiBM; M 2ti` Hv2`
Q7 TQBMibX >Qr2p2`- i?Bb i2+?MB[m2 /Q2b MQi rQ`F 7Q` +?`i ivT2b i?i /BbTHv ;;`2;i2
pHm2b U2X;X- ?Qr /Q vQm /BK MQM@b2H2+i2/ pHm2b BM  #Qt THQi\VX 6Q` i?Bb `2bQM- BM
GBMFBM; pB2rb rBi?Qmi b?BMv- b2H2+iBQMb `2 BKTH2K2Mi2/ b M //BiBQMH Hv2`- #mi
pQB/ i?2 7mHH `2/`r `2[mB`2/ r?2M mT/iBM; THQi pB b?BMv `2+iBp2 7`K2rQ`FXRj
aBM+2 i?2 mT/i2 `mH2 Bb i?2 bK2 7Q` 2+? pB2r BM 6B;m`2 dXey- r2 2M/ mT rBi? 
HQi Q7 `2/mM/Mi +Q/2 i?i +M #2 K/2 KQ`2 KQ/mH`- b b?QrM ?2`2X JFBM; +Q/2
KQ`2 KQ/mH` MQi QMHv KF2b 7Q` H2bb `2/BM;- #mi Bi H2p2b vQm H2bb T`QM2 iQ KFBM;
KBbiF2bX aBM+2 i?2 QMHv /Bz2`2M+2 #2ir22M i?2 irQ THQib Bb i?2 tfv p`B#H2b- r2 +M
r`Bi2  7mM+iBQM i?i ++2Tib tfv p`B#H2b b BMTmi- M/ QmiTmi  THQiHv Q#D2+iX aBM+2
i?Bb 7mM+iBQM QmiTmib  THQiHv Q#D2+i- M/ Bb /2T2M/2Mi mTQM 2p2Min/iUV- r?B+? +M
RjhQ Kv FMQrH2/;2- i?2 H2~2i T+F;2 Bb i?2 QMHv _ T+F;2 r?B+? T`QpB/2b  rv iQ mT/i2  THQi
BM  b?BMv TT rBi?Qmi  7mHH `2/`rX
kRN
6B;m`2 dXey  pB/2Q /2KQMbi`iBQM Q7 HBMF2/ #`mb?BM; BM  b?BMv TTX h?2 pB/2Q +M
#2 ++2bb2/ ?2`2 M/ i?2 +Q/2 iQ `mM i?2 2tKTH2 Bb ?2`2
QMHv #2 +HH2/ rBi?BM  `2+iBp2 2tT`2bbBQM- i?Bb 7mM+iBQM +M QMHv #2 +HH2/ rBi?BM i?2
`2M/2`SHQiHvUV 7mM+iBQM BM i?2 THQiHv T+F;2X
dX9XRXj h`;2iBM; pB2rb
h?2 HBMF2/ #`mb?BM; 2tKTH2 BM 6B;m`2 dXey ?b #B@/B`2+iBQMH +QKKmMB+iBQM Ĝ 
]THQiHvnb2H2+i2/] 2p2Mi /2`BpBM; 7`QK 2Bi?2` pB2r BKT+ib i?2 Qi?2` pB2rX AM Qi?2`
rQ`/b- 2+? pB2r +M #2 2Bi?2` i?2 bQm`+2 Q` i`;2i Q7 i?2 b2H2+iBQMX P7i2M iBK2b- r2 rMi
QM2 pB2r iQ #2 i?2 bQm`+2 Q7  b2H2+iBQM- M/ `2Hi2/ pB2rUbV iQ #2 i?2 i`;2iX 6B;m`2 dXeR
b?Qrb  ?2iKT Q7  +Q``2HiBQM Ki`Bt Ui?2 bQm`+2 Q7  b2H2+iBQMV HBMF2/ iQ  b+ii2`THQi
Ui?2 i`;2i Q7  b2H2+iBQMVX "v +HB+FBM; QM  +2HH BM i?2 +Q``2HiBQM Ki`Bt-  b+ii2`THQi
Q7 i?2 irQ p`B#H2b Bb /BbTHv2/ #2HQr i?2 Ki`BtX
hQ mT/i2 i?2 b+ii2`THQi pB2r- 6B;m`2 dXeR ++2bb2b ]THQiHvn+HB+F] 2p2Mib pB
i?2 2p2Min/iUV 7mM+iBQM- #mi Bi HbQ +`27mH iQ MQi ++2bb +HB+F 2p2Mib i`B;;2`2/ 7`QK
i?2 b+ii2`THQiX "v bi`i2;B+HHv Ki+?BM; i?2 pHm2 Q7 i?2 bQm`+2 `;mK2Mi BM i?2
kky
6B;m`2 dXeR  pB/2Q /2KQMbi`iBQM Q7 +HB+FBM; QM  +2HH BM  +Q``2HiBQM Ki`Bt iQ pB2r
i?2 +Q``2bTQM/BM; b+ii2`THQiX h?2 pB/2Q +M #2 ++2bb2/ ?2`2 M/ i?2 +Q/2
iQ `mM i?2 2tKTH2 Bb ?2`2
THQinHvUV M/ 2p2Min/iUV 7mM+iBQMb- 6B;m`2 dXeR 2z2+iBp2Hv `2bi`B+ib i?2 b+QT2 Q7
2p2Mib iQ  bT2+B}+ THQi Ui?2 ?2iKTVX
MQi?2` bT2+i Q7 6B;m`2 dXeR i?i KF2b Bi M BMi2`2biBM; 2tKTH2 Bb i?i i?2 F2v
ii`B#mi2 Bb  Ki`Bt- Ki+?BM; i?2 bK2 /BK2MbBQMb Q7 x UBX2- i?2 pHm2b /BbTHv2/ BM 2+?
+2HHVX 6Q` ;QQ/ `2bQM- KQbi HBMF2/ pB2rb T`/B;Kb UBM+Hm/BM; i?2 T`/B;K /Bb+mbb2/
BM GBMFBM; pB2rb rBi?Qmi b?BMvV `2bi`B+i HBMF;2 /2}MBiBQMb iQ `2HiBQMH /i#b2 b+?2KX
AM i?Bb +b2- Bi Bb KQ`2 2{+B2Mi iQ BKTH2K2Mi i?2 `2HiBQM rBi?  F2v Ki`Bt- `i?2` i?M
 +QHmKMX
dX9Xk GBMFBM; pB2rb rBi?Qmi b?BMv
dX9XkXR JQiBpiBM; 2tKTH2b
b b?QrM BM GBMFBM; pB2rb rBi? b?BMv- i?2 F2v ii`B#mi2 T`QpB/2b  rv iQ ii+? 
F2v UBX2X- A.V iQ ;`T?B+H 2H2K2Mib Ĝ M 2bb2MiBH 72im`2 r?2M KFBM; ;`T?B+H [m2`B2bX
kkR
q?2M HBMFBM; pB2rb BM THQiHv QmibB/2 Q7 b?BMv- i?2 bm;;2bi2/ rv iQ ii+?  F2v
iQ ;`T?B+H 2H2K2Mib Bb pB i?2 a?`2/.i +Hbb 7`QK i?2 +`QbbiHF T+F;2 U*?2M;
kyR8VX i i?2 p2`v H2bi- i?2 M2rUV K2i?Q/ 7Q` i?Bb +Hbb `2[mB`2b  /i 7`K2- M/ 
F2v p`B#H2X G2ib bmTTQb2 r2Ƕ`2 BMi2`2bi2/ BM KFBM; +QKT`BbQMb Q7 ?QmbBM; bH2b +`Qbb
+BiB2b 7Q`  ;Bp2M v2` mbBM; i?2 it?QmbBM; /ib2iX :Bp2M i?i BMi2`2bi- r2 Kv rMi iQ
KF2 ;`T?B+H [m2`B2b i?i +QM/BiBQM QM  v2`- bQ r2 bi`i #v +`2iBM;  a?`2/.i
Q#D2+i rBi? v2` b i?2 b?`2/ F2vX
O /2piQQHb,,BMbiHHn;Bi?m#U]`QT2Mb+Bf+`QbbiHF]V
HB#``vU+`QbbiHFV
b/ I@ a?`2/.i0M2rUit?QmbBM;- v2`V
b 7` b ;;THQiHvUV M/ THQinHvUV `2 +QM+2`M2/- a?`2/.i Q#D2+iUbV +i Dmbi
HBF2  /i 7`K2- #mi rBi?  bT2+BH F2v ii`B#mi2 ii+?2/ iQ ;`T?B+H 2H2K2MibX aBM+2
#Qi? BMi2`7+2b `2 #b2/ QM i?2 Hv2`2/ ;`KK` Q7 ;`T?B+b- F2v ii`B#mi2b +M #2
ii+?2/ i i?2 Hv2` H2p2H- M/ i?Qb2 ii`B#mi2b +M HbQ #2 b?`2/ +`Qbb KmHiBTH2 pB2rbX
6B;m`2 dXek H2p2`;2b #Qi? Q7 i?2b2 72im`2b iQ HBMF KmHiBTH2 pB2rb Q7 K2/BM ?Qmb2 bH2b
BM p`BQmb h2tM +BiB2bX b i?2 pB/2Q b?Qrb- ?Qp2`BM; Qp2`  HBM2 BM Mv TM2H b2H2+ib i?i
T`iB+mH` v2`- M/ HH +Q``2bTQM/BM; TM2Hb mT/i2 iQ ?B;?HB;?i i?i v2`X h?2 `2bmHi
Bb M BM+`2/B#Hv TQr2`7mH iQQH 7Q` [mB+FHv +QKT`BM; ?Qmb2 bH2 T`B+2b- MQi QMHv +`Qbb
+BiB2b 7Q`  ;Bp2M v2`- #mi HbQ +`Qbb v2`b 7Q`  ;Bp2M +BivX
T I@ ;;THQiUb/- 2bUKQMi?- K2/BMVV Y
;2QKnHBM2U2bU;`QmT 4 v2`VV Y
;2QKnbKQQi?U/i 4 it?QmbBM;- K2i?Q/ 4 ];K]V Y
7+2inr`TU +BivV
;;THQiHvUT- iQQHiBT 4 ]v2`]V W=W
?B;?HB;?iUQM 4 ]THQiHvn+HB+F]- /27mHioHm2b 4 kyR8- +QHQ` 4 ]`2/]V
kkk
6B;m`2 dXek JQMi?Hv K2/BM ?Qmb2 bH2b #v v2` M/ +BivX 1+? TM2H `2T`2b2Mib  +Biv
M/ TM2Hb `2 HBMF2/ #v v2`X  pB/2Q /2KQMbi`iBM; i?2 ;`T?B+H [m2`B2b
+M #2 pB2r2/ ?2`2
6B;m`2 dXek mb2b i?2 ?B;?HB;?iUV 7mM+iBQM 7`QK i?2 THQiHv T+F;2 iQ bT2+B7v i?2
ivT2 Q7 THQiHv 2p2Mi 7Q` i`B;;2`BM;  b2H2+iBQM UpB i?2 QM `;mK2MiV- i?2 +QHQ` Q7 i?2
b2H2+iBQM UpB i?2 +QHQ` `;mK2MiV- M/ b2i  /27mHi b2H2+iBQM UpB i?2 /27mHioHm2b
`;mK2MiVX h?2 Q77 `;mK2Mi +QMi`QHb i?2 ivT2 Q7 2p2Mi i?i +H2`b b2H2+iBQMb- M/ #v
/27mHi- Bb b2i iQ  THQiHvn`2HvQmi 2p2Mi- r?B+? +M #2 i`B;;2`2/ #v +HB+FBM; i?2 ?QK2
B+QM BM i?2 KQ/2 #` UQ` pB xQQKfTMVX h?2 ?B;?HB;?iUV 7mM+iBQM +M HbQ #2 mb2/
iQ +QMi`QH h`MbB2Mi p2`bmb T2`bBbi2Mi b2H2+iBQM KQ/2b- M/ /vMKB+HHv +QMi`QH b2H2+iBQM
+QHQ`b- r?B+? Bb p2`v mb27mH 7Q` KFBM; +QKT`BbQMbX
6B;m`2 dXej b?Qrb MQi?2` 2tKTH2 Q7 mbBM; a?`2/.i Q#D2+ib iQ HBMF KmHiBTH2
pB2rb- i?Bb iBK2 iQ 2M#H2 HBMF2/ #`mb?BM; BM  b+ii2`THQi Ki`Bt pB i?2 ;;TB`bUV
7mM+iBQM 7`QK i?2::HHv T+F;2X b /Bb+mbb2/ BM a+ii2`THQi Ki`B+2b- i?2 ;;TB`bUV
7mM+iBQM BKTH2K2Mib i?2 ;2M2`HBx2/ TB`b THQi Ĝ  ;2M2`HBxiBQM Q7 i?2 b+ii2`THQi Ki`Bt
Ĝ M BM+`2/B#Hv mb27mH iQQH 7Q` 2tTHQ`iQ`v /i MHvbBbX aBM+2 i?2 aT2+B2b p`B#H2 Ub
/Bb+`2i2 p`B#H2V Bb KTT2/ iQ +QHQ` BM 6B;m`2 dXej- r2 +M BMbT2+i #Qi? +Q``2HiBQMb- M/
kkj
6B;m`2 dXej "`mb?BM;  b+ii2`THQi Ki`Bt pB i?2 ;;TB`bUV 7mM+iBQM BM i?2 ::HHv
T+F;2X  pB/2Q /2KQMbi`iBM; i?2 ;`T?B+H [m2`B2b +M #2 pB2r2/ ?2`2
K`;BMH /2MbBiB2b- /2T2M/2Mi mTQM aT2+B2b ivT2X "v //BM; i?2 #`mb?BM; +T#BHBiB2b
pB ;;THQiHvUV- r2 // i?2 #BHBiv iQ 2tKBM2 i?2 /2T2M/2M+2 #2ir22M  +QMiBMmQmb
+QM/BiBQMH /Bbi`B#miBQM M/ Qi?2` p`B#H2bX 6Q` i?Bb ivT2 Q7 BMi2`+iBQM-  mMB[m2 F2v
b?QmH/ #2 ii+?2/ iQ 2+? Q#b2`piBQM BM i?2 Q`B;BMH /i- r?B+? Bb i?2 /27mHi #2?pBQ`
Q7 i?2 a?`2/.i Q#D2+iǶb M2rUV K2i?Q/ r?2M MQ F2v Bb T`QpB/2/X
/ I@ a?`2/.i0M2rUB`BbV
T I@ ::HHv,,;;TB`bU/- 2bU+QHQ` 4 aT2+B2bV- +QHmKMb 4 R,9V
HvQmiU;;THQiHvUTV- /`;KQ/2 4 ]b2H2+i]V
q?2M i?2 ;`T?B+H [m2`v Bb K/2 Bb dXej- i?2 K`;BMH /2MbBiB2b /Q MQi mT/i2X h?Bb
TQBMib Qmi QM2 Q7 i?2 r2FM2bb2b Q7 BKTH2K2MiBM; KmHiBTH2 HBMF2/ pB2rb rBi?Qmi b?BMv
UQ` bQK2 Qi?2` _ #+F2M/VX h?2 #`Qrb2` FMQrb MQi?BM; #Qmi i?2 H;Q`Bi?K ::HHv
UQ` ;;THQikV mb2b iQ +QKTmi2  /2MbBiv- bQ mT/iBM; i?2 /2MbBiB2b BM  +QMbBbi2Mi rv
Bb MQi `2HBbiB+ rBi?Qmi #2BM; #H2 iQ +HH _ 7`QK i?2 #`Qrb2`X Ai Bb i`m2 i?i r2 +QmH/
i`v iQ T`2+QKTmi2 /2MbBiB2b 7Q` 2p2`v TQbbB#H2 b2H2+iBQM bii2- #mi i?Bb /Q2b MQi ;2M2`HHv
b+H2 r2HH r?2M i?2 MmK#2` Q7 b2H2+iBQM bii2b Bb H`;2- 2p2M b H`;2 b 6B;m`2 dXejX b
kk9
/Bb+mbb2/ #`B2~v BM #`b  ?BbiQ;`Kb- "QtTHQib- M/ k. /Bbi`B#miBQMb- THQiHvXDb /Q2b
?p2 bQK2 biiBbiB+H 7mM+iBQMHBiv i?i r2 +M H2p2`;2 iQ /BbTHv .vMKB+ ;;`2;i2b-
#mi i?Bb +m``2MiHv +Qp2`b QMHv  72r ivT2b Q7 biiBbiB+H /BbTHvbX
dX9XkXk h`MbB2Mi p2`bmb T2`bBbi2Mi b2H2+iBQM
h?2 2tKTH2b BM i?2 T`2pBQmb b2+iBQM mb2 i`MbB2Mi b2H2+iBQM- K2MBM; i?i r?2M
 pHm2 Bb b2H2+i2/- T`2pBQmb b2H2+iBQMUbV `2 7Q`;Qii2MX aQK2iBK2b Bi Bb KQ`2 mb27mH iQ
HHQr b2H2+iBQMb iQ ++mKmHi2 Ĝ  ivT2 Q7 b2H2+iBQM FMQrM b T2`bBbi2Mi b2H2+iBQMX hQ
/2KQMbi`i2 i?2 /Bz2`2M+2- 6B;m`2 dXe9 T`2b2Mib irQ /Bz2`2Mi iF2b  bBM;H2 pB2r- QM2
rBi? i`MbB2Mi b2H2+iBQM UQM i?2 H27iV M/ QM2 rBi? T2`bBbi2Mi b2H2+iBQM UQM i?2 `B;?iVX
"Qi? b2H2+iBQM KQ/2b +M #2 mb2/ r?2M HBMFBM; KmHiBTH2 pB2rb- #mi b 6B;m`2 dXe9 b?Qrb-
?B;?HB;?iBM; ;`T?B+H 2H2K2Mib- 2p2M BM  bBM;H2 pB2r- +M #2 mb27mH iQQH iQ pQB/ Qp2`@
THQiiBM;X
b/ I@ a?`2/.i0M2rUit?QmbBM;- +BivV
T I@ ;;THQiUb/- 2bU/i2- K2/BMVV Y ;2QKnHBM2UV
;; I@ ;;THQiHvUT- iQQHiBT 4 ]+Biv]V
?B;?HB;?iU;;- QM 4 ]THQiHvn?Qp2`]- /vMKB+ 4 h_l1V
?B;?HB;?iU;;- QM 4 ]THQiHvn?Qp2`]- /vMKB+ 4 h_l1- T2`bBbi2Mi 4 h_l1V
6B;m`2 dXe9 HbQ b2ib i?2 /vMKB+ `;mK2Mi iQ h_l1 iQ TQTmHi2  rB/;2i- TQr@
2`2/ #v i?2 +QHQm`TB+F2` T+F;2 UiiHB kyReV- 7Q` /vMKB+HHv Hi2`BM; i?2 b2H2+iBQM
+QHQ`X q?2M T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 #v i?2 t p`B#H2 i?2M `2im`Mb Bi rBi?  +Hbb Q7
:2QKSi? T`2}t2/X
;2iajK2i?Q/U]iQn#bB+]- ]:2QKGBM2]V
O= 7mM+iBQM U/i- T`2biibn/i- HvQmi- T`Kb- T- XXXV
O= &




A7 vQm ?p2 BKTH2K2Mi2/  +mbiQK ;2QK- bv :2QK*mbiQK- `2bi bbm`2/ i?i i?2
/i Tbb2/ iQ iQn#bB+UV rBHH #2 Q7 +Hbb :2QK*mbiQK r?2M ;;THQiHvUV Bb +HH2/ QM 
THQi rBi? vQm` ;2QKX M/ bbmKBM; :2QK*mbiQK Kv #2 `2/m+2/ iQ MQi?2` HQr2`@H2p2H
;2QK bmTTQ`i #v THQiHv-  iQn#bB+X:2QK*mbiQKUV K2i?Q/ i?i i`Mb7Q`Kb i?2 /i
BMiQ  7Q`K bmBi#H2 7Q` i?i HQr2`@H2p2H ;2QK Bb bm{+B2Mi 7Q` //BM; bmTTQ`iX JQ`2Qp2`-
RN6Q` i?Qb2 M2r iQ aj- ?iiT,ff/p@`X?/X+QXMxfajX?iKH T`QpB/2b M TT`Q+?#H2 BMi`Q/m+iBQM M/
Qp2`pB2r UqB+F?K kyR9VX
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MQi2 i?i i?2 /i Tbb2/ iQ iQn#bB+UV Bb 2bb2MiBHHv i?2 Hbi 7Q`K Q7 i?2 /i #27Q`2
i?2 `2M/2` bi;2 M/ 7i2` biiBbiB+b ?p2 #22M T2`7Q`K2/X h?Bb KF2b Bi i`BpBH iQ //




O= 7mM+iBQM U/i- T`2biibn/i- HvQmi- T`Kb- T- XXXV
O= &




b b?QrM BM 6B;m`2 dX39- QM+2 i?2 +QMp2`bBQM ?b #22M T`QpB/2/X lb2`b +M +HH
;;THQiHvUV QM i?2 ;;THQi Q#D2+i +QMiBMBM; i?2 +mbiQK ;2QK Dmbi HBF2 Mv Qi?2` ;;THQi
Q#D2+iX
O 2tKTH2 7`QK <?2HTU;2QKntbTHBM2V<
b2iXb22/UR9NkV
/i I@ /iX7`K2U
t 4 +UR,Ry- R,Ry- R,RyV-
v 4 +UbKTH2UR8,jy- RyV- k  bKTH2UR8,jy- RyV- j  bKTH2UR8,jy- RyVV-
;`QmT 4 7+iQ`U+U`2TUR- RyV- `2TUk- RyV- `2TUj- RyVVV
V
T I@ ;;THQiU/i- 2bUt- v- ;`QmT 4 ;`QmT- +QHQ` 4 7+iQ`U;`QmTVVV Y
;2QKnTQBMiU+QHQ` 4 ]#H+F]V Y
;2QKnbKQQi?Ub2 4 6Ga1- HBM2ivT2 4 ]/b?2/]- bBx2 4 yX8V Y
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6B;m`2 dX39 *QMp2`iBM; :2QKsbTHBM2 7`QK i?2 ;;Hi T+F;2 iQ THQiHvXDb pB
;;THQiHvUVX
;2QKntbTHBM2UbTHBM2nb?T2 4 R- bBx2 4 yX8V
;;THQiHvUTV W=W ?B/2nH2;2M/UV
AM KQ`2 +QKTHB+i2/ +b2b- r?2`2 vQm` +mbiQK ;2QK +M MQi #2 +QMp2`i2/
iQ  HQr2` H2p2H ;2QK-  +mbiQK K2i?Q/ 7Q` i?2 ;2QKki`+2UV ;2M2`B+ Bb `2[mB`2/
UK2i?Q/bU;2QKki`+2V HBbib HH i?2 #bB+ ;2QKb i?i r2 MiBp2Hv bmTTQ`iVX h?Bb K2i?Q/
b?QmH/ BMpQHp2  +QMp2`bBQM 7`QK  /i 7`K2 iQ  HBbi@HBF2 Q#D2+i +QM7Q`KBM; iQ i?2
THQiHvXDb };m`2 `272`2M+2X
dXeXj .2bB;MBM; M ?iKHrB/;2i BMi2`7+2
h?2 THQiHvXDb HB#``v- b rBi? KMv Qi?2` Cpa+`BTi ;`T?BM; HB#``B2b- bi`Bp2b iQ
/2b+`B#2 Mv THQi i?`Qm;?  THQi bT2+B}+iBQM /2}M2/ pB Cpa+`BTi P#D2+i LQiiBQM
UCaPLVX CaPL Bb  HM;m;2 BM/2T2M/2Mi /i@BMi2`+?M;2 7Q`Ki i?i rb Q`B;BMHHv
/2bB;M2/ 7Q` Cpa+`BTi- #mi T`b2`b 7Q` KMv /Bz2`2Mi HM;m;2b MQr 2tBbi- BM+Hm/BM; _
Uh2KTH2 GM; kyR9#Vc UPQKb kyR9VX CaPL Bb  `2+m`bBp2 F2v@pHm2 /i bi`m+im`2 UbBK@
BH` iQ  HBbi BM _V- M/ 2bb2MiBHHv Mv pHB/ Cpa+`BTi pHm2 ?b  Mim`H _ 2[mBpH2Mi
U2X;X- LlGGfMmHHVX b  `2bmHi- Mv CaPL Q#D2+i +M #2 +`2i2/ 7`QK M TT`QT`Bi2 _
HBbi- K2MBM; i?i i?2Q`2iB+HHv Mv THQiHvXDb THQi +M #2 /2b+`B#2/ pB M _ HBbiX >Qr2p2`-
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bBKTHv T`QpB/BM;  #`B/;2 #2ir22M _ HBbib M/ CaPL /Q2b MQi ;m`Mi22  TQr2`7mH Q`
mb#H2 BMi2`7+2- 2bT2+BHHv 7Q`  ;2M2`H Tm`TQb2 ;`T?BM; HB#``vX
Hi?Qm;? Bi +M #2 +QKTHB+i2/ iQ BKTH2K2Mi- _ BMi2`7+2b iQ Cpa+`BTi ;`T?BM;
HB#``B2b b?QmH/ H2p2`;2 _Ƕb bi`QM; `2bQm`+2b 7Q` +QKTmiBM; QM i?2 HM;m;2 iQ /2bB;M 
KQ`2 2tT`2bbBp2 BMi2`7+2 UqB+F?K kyR9VX Ai b?QmH/ HbQ HQQF M/ 722H HBF2 UM/ rQ`F
r2HH rBi?5V Qi?2` +QKKQMHv mb2/ BMi2`7+2b BM _X  ;QQ/ rv iQ /Q i?Bb Bb iQ 2K#`+2
UTm`2 M/ T`2/B+i#H2V 7mM+iBQMH T`Q;`KKBM;X JQbi BKTQ`iMiHv- i?Bb BKTHB2b i?i
2p2`v 7mM+iBQM KQ/B}2b  +2Mi`H ivT2 Q7 Q#D2+i Ĝ K2MBM; i?i 2p2`v 7mM+iBQM BMTmi M/
QmiTmi i?2 bK2 ivT2 Q7 Q#D2+i UT`2/B+i#H2VX 6m`i?2`KQ`2- B7 i?2 QmiTmi Q7  7mM+iBQM
+M #2 /2i2`KBM2/ +QKTH2i2Hv #v i?2 BMTmi UBX2X- Tm`2V- Bi `2KQp2b Mv M22/ iQ b2`+? 7Q`
Qi?2` +Q/2 i?i Kv #2 z2+iBM; i?2 QmiTmiX AM i?2 +b2 Q7 T`QpB/BM; M BMi2`7+2 iQ 
Cpa+`BTi ;`T?BM; HB#``v- i?2`2 `2  MmK#2` Q7 `2bQMb r?v i?2 +2Mi`H Q#D2+i b?QmH/
BM?2`Bi 7`QK i?2 +2Mi`H Q#D2+i T`QpB/2/ #v i?2 ?iKHrB/;2ib T+F;2X
h?2 B/2 Q7 BMi2`7+BM; _ rBi? Cpa+`BTi HB#``B2b pB CaPL /i i`Mb72` ?b #22M
TQTmH` TT`Q+? 7Q` [mBi2 bQK2 iBK2 UoB/vMi?M kyRjVc U>Q+FBM;- oM/2`SHb- M/
aB2p2`i kyR8Vc UaB2p2`i M/ a?B`H2v kyR9VX h?2 _ T+F;2 ?iKHrB/;2ib biM/`/Bx2/ i?Bb
#`B/;2- M/ T`QpB/2b bQK2 //BiBQMH BM7`bi`m+im`2 7Q` KFBM; bm`2 i?2 >hJG QmiTmi
rQ`Fb b 2tT2+i2/ BM KmHiBTH2 +QMi2tib UBM i?2 _ +QMbQH2 Q` _aim/BQ- rBi?BM `K`F/QrM
/Q+mK2Mib- M/ 2p2M 2K#2//2/ BMbB/2 b?BMv TTbVX h?2 ?iKHrB/;2ib T+F;2 Bib2H7 Bb
QTBMBQMi2/ #Qmi i?2 /i bi`m+im`2 mb2/ iQ `2T`2b2Mi i?2 rB/;2i BM _ bBM+2 Bi M22/b iQ
`2iBM K2i@BM7Q`KiBQM #Qmi i?2 rB/;2i- bm+? b i?2 bBxBM; TQHB+vX hQ pQB/ bm`T`Bb2-
rB/;2i mi?Q`b b?QmH/ bi`Bp2 iQ ?p2 HH 7mM+iBQMb BM i?2B` BMi2`7+2 KQ/B7v i?Bb /i
bi`m+im`2Xky
kyh?2 THQiHv T+F;2 BMBiBHHv 7Qm;?i i?Bb /pB+2 M/ `2T`2b2Mi2/ THQiHv Q#D2+ib mbBM;  bT2+BH /i
7`K2 rBi?  bT2+BH T`BMi K2i?Q/ iQ 2M#H2 i?2 /i@THQi@TBT2HBM2X A ?p2 bBM+2 +?M;2/ Kv KBM/ M/
/2+B/2/ bT2+BH K2i?Q/b 7Q` TQTmH` ;2M2`B+ 7mM+iBQMb b?QmH/ #2 T`QpB/2/ BMbi2/X
k83
Cpa+`BTi ;`T?BM; HB#``B2b mbmHHv ?p2 bi`QM; `2[mB`2K2Mib #Qmi i?2 CaPL
bi`m+im`2 mb2/ iQ +`2i2  THQiX AM bQK2 +b2b- i?2 _ BMi2`7+2 M22/b iQ FMQr #Qmi i?2b2
`2[mB`2K2Mib BM Q`/2` iQ 7Bi?7mHHv i`MbHi2 _ Q#D2+ib iQ CaPLX 6Q` 2tKTH2- BM THQiHvXDb
bQK2 ii`B#mi2b Kmbi Hrvb #2 M ``v U2X;X tfvV- 2p2M B7 i?2v `2 H2M;i? R- r?BH2 Qi?2`
ii`B#mi2b +MMQi #2 M ``v Kmbi #2  HBi2`H +QMbiMi U2X;X MK2VX h?Bb H2/b iQ 
bBimiBQM r?2`2 i?2 i`MbHiBQM `mH2b 7`QK _ iQ CaPL +MMQi #2 bBKTHv ǳ#Qt HH p2+iQ`b
Q7 H2M;i? R BMiQ M ``v UQ` MQiVǴ,
HBbiUt 4 R- v 4 R- MK2 4 ] TQBMi]V 4= &t, (R)- v, (R)- MK2, ] TQBMi]'
h?MF7mHHv THQiHvXDb T`QpB/2b  THQi b+?2K r?B+? /2+H`2b ivT2b 7Q` 2+? ii`B#mi2
i?i THQiHv H2p2`;2b BMi2`MHHvX A7 M2+2bb`v- THQiHv i`B2b iQ +Q2`+2 2+? ii`B#mi2 iQ Bib
2tT2+i2/ ivT2 i T`BMi iBK2- M/ HbQ b2`+?2b 7Q` Mv mMbmTTQ`i2/ ii`B#mi2b i?i Kv
?p2 #22M bT2+B}2/ #v i?2 mb2` UM/ i?`Qrb  r`MBM; i?i i?2 ii`B#mi2 rBHH #2 B;MQ`2/VX
h?Bb ?2HTb
k8N
*>Sh1_ 3X AJS*h L. 6lhl_1 qP_E
3XR AKT+i
3XRXR THQiHv
i i?2 iBK2 Q7 r`BiBM;- THQiHv Bb i?2 KQbi rB/2Hv mb2/ _ T+F;2 7Q` BMi2`+iBp2
r2# ;`T?B+b ++Q`/BM; iQ _aim/BQǶb MQMvKBx2/ *_L KB``Q` /QrMHQ/ HQ;bX q?2M A
#2+K2 i?2 KBMiBM2` M/ bQH2 +QMi`B#miQ` Q7 i?2 T`QD2+i Qp2`  v2` ;Q- b2p2`H Qi?2` _
T+F;2b b22K2/ iQ #2 KQ`2 TQTmH`- #mi b 6B;m`2 3XR bm;;2bib- THQiHv Bb MQr i?2 KQbi
rB/2Hv mb2/- M/ #v  bB;MB}+Mi KQmMiX h?2 `2+2Mi bTBF2 BM *_L /QrMHQ/b rb /m2
iQ  KDQ` mT/i2 BM THQiHv r?B+? BMi`Q/m+2/  HQi Q7 M2r 72im`2b- #mi i?2 M2r HBMF2/
pB2rb M/ MBKiBQM 7`K2rQ`F ?b v2i iQ 2p2M ?Bi *_LX PM+2 i?Bb 7`K2rQ`F #2+QK2b
KQ`2 bi#H2 M/ pBH#H2 QM *_L- A K +QM}/2Mi TQTmH`Biv rBHH F22T BM+`2bBM;X
b b?QrM BM 6B;m`2 3Xk- THQiHv HbQ QrMb i?2 KQbi :Bi>m# bi`b KQM; HH _
T+F;2b #mBHi QM i?2 ?iKHrB/;2ib 7`K2rQ`FX :Bi?m# bi`b T`QpB/2  K2+?MBbK
7Q` mb2`b Q7 QT2M@bQm`+2 bQ7ir`2 iQ BM/B+i2 i?2B` BMi2`2bi BM  T`QD2+i QM i?2 rQ`H/b
H`;2bi `2TQbBiQ`v Q7 bQ7ir`2X h?Bb K2i`B+ Bb 2p2M #2BM; mb2/ BM +/2KB+ bim/B2b QM i?2
TQTmH`Biv Q7 QT2M@bQm`+2 bQ7ir`2 T`QD2+ib U>m/bQM "Q`;2b kyReVX
key
6B;m`2 3XR *_L /QrMHQ/b Qp2` i?2 Tbi e KQMi?b 7`QK _aim/BQǶb MQMvKBx2/ *_L
KB``Q` /QrMHQ/ HQ;bX a?QrM `2 +QKKQM T+F;2b 7Q` BMi2`+iBp2 r2#
;`T?B+bX
6B;m`2 3Xk  b+`22Mb?Qi Q7 i?2 ?iKHrB/;2ib ;HH2`v r2#bBi2X h?Bb r2#bBi2 HHQrb vQm iQ
#`Qrb2 _ T+F;2b #mBHi QM i?2 ?iKHrB/;2ib 7`K2rQ`F M/ bQ`i rB/;2ib #v
i?2 MmK#2` Q7 :Bi>m# bi`bX b Q7 r`BiBM;- THQiHv ?b dNR bi`b r?B+? Bb i?2
KQbi KQM; HH ?iKHrB/;2ibX
keR
3XRXk G.pBb
h?2 _ T+F;2 G.pBb +m``2MiHv ?b kke ;Bi?m# bi`b M/ BMbTB`2/  Tvi?QM TQ`i
r?B+? +m``2MiHv ?b jeN ;Bi?m# bi`bX h?2 bQ7ir`2 rb HbQ mb2/ iQ ;2M2`i2  rBMMBM;
bm#KBbbBQM iQ i?2 kyR9 biiBbiB+H ;`T?B+b pB/2Q +QKT2iBiBQM M/ Bb MQr 72im`2/ BM i?2
aǶb pB/2Q HB#``vX
3Xk 6mim`2 rQ`F
A rQmH/ +QMbB/2` T`QD2+ib K2MiBQM2/ 2`HB2` BM i?Bb i?2bBb U2X;X TBi+?_t- sJGk_-
M/ G.pBbV iQ #2 ǳ+QKTH2i2/Ǵ Ĝ 2bT2+BHHv 7`QK M +/2KB+ Tm#HBb?BM; biM/TQBMiX
h?2 KQ`2 BMi2`2biBM; rQ`F iQ #2 /QM2 BMpQHp2b i?2 T`QD2+ib AǶp2 #22M +QMi`B#miBM; iQ Qp2`
i?2 Tbi k@j v2`b Ĝ MBKBMi M/ THQiHvX h?`Qm;? i?Bb rQ`F- AǶp2 H2`M2/ i?i KBt2/
+QKTmiiBQM Bb ?`/- #mi Bi ?2HTb i`2K2M/QmbHv iQ ?p2 +QHH#Q`iQ`b i?i +QKTH2K2Mi
2+? Qi?2`b bi`2M;i?bX 6m`i?2`KQ`2- KFBM; bm+?  bvbi2K T`+iB+HHv mb27mH `2[mB`2b 
?m;2 KQmMi Q7 rQ`F i?i Bb MQi /B`2+iHv `2r`/2/ rBi? +/2KB+ Tm#HB+iBQMbX AM Q`/2`
7Q` bm+?  T`QD2+i iQ #2 rQ`i?r?BH2 +/2KB+HHv Ui H2bi rBi?BM i?2 }2H/ Q7 biiBbiB+H
;`T?B+bV- i?2`2 M22/b iQ  b2T`iBQM Q7 +QM+2`Mb #2ir22M HQr2`@H2p2H `2M/2`BM; /2iBHb
M/ KQ`2 MQp2Hf2tT2`BK2MiH 2ti2MbBQMbX h?2 MBKBMi T`QD2+i Bb iQQ K#BiBQmb BM i?Bb
b2Mb2 BM i?i Bi iF2b `2bTQMbB#BHBiv Qp2` 2p2`vi?BM;X PM i?2 Qi?2` ?M/- i?2 THQiHv
T`QD2+i #mBH/b mTQM i?2 THQiHvXDb T`QD2+i- HHQrBM; Bi iQ H2p2`;2 i?2 ?`/ rQ`F Q7 
i?`BpBM; QT2M bQm`+2 +QKKmMBiv M/  i2K Q7 7mHH@iBK2 bQ7ir`2 2M;BM22`bX
h?i #2BM; bB/- F22TBM;  T`QD2+i HBF2 THQiHv `2H2pMi biBHH `2[mB`2b HQib Q7 mT@F22T
M/ KBMi2MM+2X bB/2 7`QK i?BM;b HBF2 #m; }t2b M/ BKT`QpBM; Bib #BHBiv iQ rQ`F r2HH
rBi? Qi?2` bQ7ir`2 U7Q` 2tKTH2- 2K#2//BM;fHBMFBM; THQib BM M2r +QKTmiBM; 2MpB`QM@
K2Mib HBF2 ASvi?QMfCmTvi2` MQi2#QQFb- Mi2`+i- 2i+V- i?2`2 `2  MmK#2` Q7 TQi2MiBH
T`QD2+ib `2Hi2/ iQ THQiHv i?i +QmH/ H2/ iQ +/2KB+ Tm#HB+iBQMb,
kek
RX lb2 r?i r2 +m``2MiHv ?p2 BM THQiHv iQ bbBbi BM /2`BpBM; BMbB;?ib 7`QK MQp2H
/ib2ib- HBF2 r?i rb /QM2 BM i?2 +?Ti2` AMi2`+iBp2 /i pBbmHBxiBQM QM i?2
r2# mbBM; _X
kX lb2 r?i r2 +m``2MiHv ?p2 BM THQiHv iQ bim/v i?2 2z2+ib Q7 BMi2`+iBpBiv QM pBbmH
T2`+2TiBQM Q` /2bB;Mf#mBH/ MQp2H pBbmHBxiBQMb iQ bbBbi BM  pBbmH T2`+2TiBQM ibF
U7Q` 2tKTH2- G.pBb +QmH/ ?p2 #22M +`2i2/ Km+? KQ`2 [mB+FHv rBi? i?2 +m``2Mi
BM7`bi`m+im`2 BM THQiHvV
jX AMi2;`i2 i?2 +m``2Mi BM7`bi`m+im`2 BM THQiHv rBi? ;;THQik 2ti2MbBQM T+F;2b
UBX2X- i`MbHi2 +mbiQK ;;THQik ;2QKb iQ THQiHvVX  T`iB+mH`Hv BMi`B;mBM; 2tKTH2
rQmH/ #2 i?2 ;;`T? T+F;2 Ĝ M 2ti2MbBQM Q7 ;;THQik BK2/ i THQiiBM; ;`T?@
HBF2 /i bi`m+im`2b US2/2`b2M kyReVX AM //BiBQM iQ i`MbHiBM; ;;`T? ;2QKb- Bi
rQmH/ #2 BMi2`2biBM; iQ 2tTHQ`2 ?Qr THQiHvǶb bmTTQ`i 7Q` M2bi2/ b2H2+iBQMb +QmH/ #2
BMi2;`i2/ iQ 2M#H2 HBMF2/ pB2rb #2ir22M ;`T? bi`m+im`2bX
9X 1tTM/ THQiHvǶb bmTTQ`i 7Q` HBMF2/ pB2rb rBi?Qmi b?BMv- b 2Hm/2/ iQ BM i?2 HBKBi@
iBQMb b2+iBQM Q7 HBMFBM; pB2rb rBi?Qmi b?BMvX
kej
"A"GAP:_S>u
/H2`- .MB2H- .mM+M Jm`/Q+?- M/ Qi?2`bX kyReX `;H, j. oBbmHBxiBQM lbBM;
PT2M:GX _ T+F;2 p2`bBQM yXNeXyX ?iiTb,ff*_LX_@T`QD2+iXQ`;fT+F;24`;HX
?H#2`;- *?`BbiQT?2`- *?`BbiQT?2` qBHHBKbQM- M/ "2M a?M2B/2`KMX RNNRX ǳ.v@
MKB+ Zm2`B2b 7Q` AM7Q`KiBQM 1tTHQ`iBQM, M AKTH2K2MiiBQM M/ 1pHmiBQMXǴ AM
*J *?B ǶNk *QM72`2M+2 S`Q+22/BM;b- kR,eRNĜkeX
HHB`2- CCX kyReX ~2t/b?#Q`/, _ J`F/QrM 6Q`Ki 7Q` 6H2tB#H2 .b?#Q`/bX _
T+F;2 p2`bBQM yXjX ?iiTb,ff*_LX_@T`QD2+iXQ`;fT+F;247H2t/b?#Q`/X
HHB`2- CC- CQ2 *?2M;- uB?mB sB2- CQMi?M J+S?2`bQM- qBMbiQM *?M;- C2z HH2M-
>/H2v qB+F?K- `QM iFBMb- M/ _Q# >vM/KMX kyReX `K`F/QrM, .vMKB+ .Q+m@
K2Mib 7Q` _X _ T+F;2 p2`bBQM RXyX ?iiTb,ff*_LX_@T`QD2+iXQ`;fT+F;24`K`F/QrMX
Hi- HBM- M/ J`pBM aX q?Bi2X kyy3X h`+FBM; M Q#D2+i rBi? KmHiBTH2 bvM@
+?`QMQmb +K2`bX la dykRN8yNX Si2Mi- Bbbm2/ a2Ti2K#2` RR- kyy3X ?iiT,ffrrrX
Ti2MiH2MbXM2ifTi2MiH2MbfTi2MiflandyekjkyfX
M/`2b "mD- *i?2`BM2 >m`H2v- .MB2H bBKQp- M/ CQ?M X J+.QMH/X RN33X
ǳ1H2K2Mib Q7  oB2rBM; SBT2HBM2 7Q` .i MHvbBbXǴ AM .vMKB+ :`T?B+b 7Q` aiiBbiB+b-
2/Bi2/ #vqBHHBK aX *H2p2HM/ M/ J`vHvM 1X J+:BHHX "2HKQMi- *HB7Q`MB, q/brQ`i?-
AM+X
bBKQp- .MB2HX RN38X ǳh?2 :`M/ hQm`,  hQQH 7Q` oB2rBM; JmHiB/BK2MbBQMH
.iXǴ aAJ CX a+BX aiiX *QKTmiX e URVX S?BH/2HT?B- S- la, aQ+B2iv 7Q` AM/mbi`BHc
TTHB2/ Ji?2KiB+b, Rk3Ĝ9jX /QB,RyXRRjdfyNyeyRRX
iiHB- .2MX kyReX +QHQm`TB+F2`,  *QHQm` SB+F2` qB/;2i 7Q` a?BMv TTb- _aim/BQ-
_@K`F/QrM- M/ Ƕ?iKHrB/;2ibǶX _ T+F;2 p2`bBQM yXkX ?iiTb,ff*_LX_@T`QD2+iXQ`;f
T+F;24+QHQm`TB+F2`X
m;mB2- "TiBbi2X kyReX ;`B/1ti`, JBb+2HHM2Qmb 6mM+iBQMb 7Q` ǳ:`B/Ǵ :`T?B+bX
_ T+F;2 p2`bBQM kXkXRX ?iiTb,ff*_LX_@T`QD2+iXQ`;fT+F;24;`B/1ti`X
"+?2- ai27M JBHiQM- M/ >/H2v qB+F?KX kyR9X K;`Bii`,  6Q`r`/@SBT2
PT2`iQ` 7Q` _X _ T+F;2 p2`bBQM RX8X ?iiTb,ff*_LX_@T`QD2+iXQ`;fT+F;24K;`Bii`X
"mK2`- "2M- M/ *`bQM aB2p2`iX kyReX 2iH, 1ti`+i@h`Mb72`@GQ/ 7`K2rQ`F 7Q`
K2/BmK /iX _ T+F;2 p2`bBQM yXRXRXNyyRX ?iiT,ff;Bi?m#X+QKf#2MmK#2`f2iHX
"´´i?- _bKmbX kyReX ǳM AKTH2K2MiiBQM Q7  aKHH J+K+ 6`K2rQ`F M/
aQK2 GBF2HB?QQ/ 6mM+iBQMb 7Q` .QBM; "v2b aiib BM i?2 "`Qrb2`XǴ ?iiTb,ff;Bi?m#X+QKf
`bKmb#f#v2bXDbX
ke9
"2+F2`- _X X- M/ CX JX *?K#2`bX RNd3X ǳ.2bB;M M/ AKTH2K2MiiBQM Q7 i?2 ǶaǶ
avbi2K 7Q` AMi2`+iBp2 .i MHvbBbXǴ S`Q+22/BM;b Q7 *PJSa*- ekeĜkNX
"2+F2`- _- M/ qa *H2p2HM/X RN3dX ǳ"`mb?BM; a+ii2`THQibXǴ h2+?MQK2i`B+b kN
UkV, RkdĜ9kX
"Bb+?Q7- CQMi?M JX- M/ 1/Q`/Q JX B`QH/BX kyRkX ǳamKK`BxBM; hQTB+H
*QMi2Mi rBi? qQ`/ 6`2[m2M+v M/ 1t+HmbBpBivXǴ AM A*JGX
"H2B- .pB/ JX- M/ CQ?M Gz2`ivX kyyNX ǳoBbmHBxBM; hQTB+b rBi? JmHiB@qQ`/
1tT`2bbBQMbXǴ `sBpX ?iiTb,ff`tBpXQ`;fT/7fyNydXRyRjXT/7X
"QbiQ+F- C2z`2v >22` L. JB+?2HX kyRyX ǳ*`Qr/bQm`+BM; :`T?B+H S2`+2TiBQM,
lbBM; J2+?MB+H hm`F iQ bb2bb oBbmHBxiBQM .2bB;MXǴ AM *J >mKM 6+iQ`b BM *QK@
TmiBM; avbi2Kb U*?BV- kyjĜRkX ?iiT,ffpBbXbiM7Q`/X2/mfTT2`bf+`Qr/bQm`+BM;@;`T?B+H@
T2`+2TiBQMX
"QbiQ+F- JB+?2H- o/BK P;H2p2ibFv- M/ C2z`2v >22`X kyRRX ǳ.j .i@.`Bp2M
.Q+mK2MibXǴ A111 h`Mb+iBQMb QM oBbmHBxiBQM M/ *QKTmi2` :`T?B+b Rd URkV, kjyRĜ
NX
"`vM- C2MMB72`X kyR8X ;TKBM/2`, .i 7`QK :TKBM/2`X _ T+F;2 p2`bBQM yXkXyX
?iiTb,ff*_LX_@T`QD2+iXQ`;fT+F;24;TKBM/2`X
"`vMD` :`2i`bbQM- ap2iHBM "QbiM/DB2#- CQ?M PǶ.QMQpM- M/ S/?`B+ aKvi?X
kyRRX ǳhQTB+L2ib, oBbmH MHvbBb Q7 G`;2 h2ti *Q`TQ` rBi? hQTB+ JQ/2HBM;XǴ AM
*J h`Mb+iBQMb QM AMi2HHB;2Mi avbi2Kb M/ h2+?MQHQ;vX
"mD- M/`2b- .BMM2 *QQF- >2BF2 >Q7KMM- JB+?2H Gr`2M+2- 1mM@EvmM; G22-
.2#Q`? 6 arvM2- M/ >/H2v qB+F?KX kyyNX ǳaiiBbiB+H BM72`2M+2 7Q` 2tTHQ`iQ`v
/i MHvbBb M/ KQ/2H /B;MQbiB+bXǴ S?BHQbQT?B+H h`Mb+iBQMb Q7 i?2 _QvH aQ+B2iv ,
Ji?2KiB+H- S?vbB+H M/ 1M;BM22`BM; a+B2M+2b jed URNyeV, 9jeRĜ3jX
"mD- M/`2b- CQ?M HM J+.QMH/- CQ?M JB+?HF- M/ q2`M2` aim2ixH2X RNNRX
ǳAMi2`+iBp2 /i pBbmHBxiBQM mbBM; 7Q+mbBM; M/ HBMFBM;XǴ A111 S`Q+22/BM;b Q7 oBbmH@
BxiBQM- 62#`m`v- RĜ3X
*B`QX kyReX ǳ*B`Q,  o2+iQ` :`T?B+b GB#``vXǴ ?iiT,ff+B`Q;`T?B+bXQ`;fX
*``- q2;KM- .X "X RNNeX ǳ1tTHQ`L, .2bB;M *QMbB/2`iBQMb Sbi M/ S`2b2MiXǴ
6B`7t- o, *2Mi2` 7Q` *QKTmiiBQMH aiiBbiB+b- :2Q`;2 JbQM lMBp2`bBivX
*?K#2`b- CQ?MX RNNkX ǳ*Hbb2b M/ K2i?Q/b, Q#D2+i@Q`B2Mi2/ T`Q;`KKBM; BM aXǴ
AM aiiBbiB+H JQ/2Hb BM a- 2/Bi2/ #v CX JX *?K#2`b M/ hX CX >biB2X q/brQ`i? 
"`QQFbf*QH2X
ěěěX RNNNX S`Q;`KKBM; rBi? .iX aT`BM;2` o2`H;X
*?M2v- HHBbQM CX"X- M/ .pB/ JX "H2BX kyRkX ǳoBbmHBxBM; hQTB+ JQ/2HbXǴ AM
A*qaJX
ke8
*?M;- qBMbiQMX kyReX r2#b?Qi, hF2 a+`22Mb?Qib Q7 q2# S;2bX _ T+F;2
p2`bBQM yXjXkX ?iiTb,ff*_LX_@T`QD2+iXQ`;fT+F;24r2#b?QiX
*?M;- qBMbiQM- M/ >/H2v qB+F?KX kyReX ;;pBb, AMi2`+iBp2 :`KK` Q7
:`T?B+bX _ T+F;2 p2`bBQM yX9XjX ?iiTb,ff*_LX_@T`QD2+iXQ`;fT+F;24;;pBbX
*?M;- qBMbiQM- CQ2 *?2M;- CC HHB`2- uB?mB sB2- M/ CQMi?M J+S?2`bQMX kyR8X
b?BMv, q2# TTHB+iBQM 6`K2rQ`F 7Q` _X _ T+F;2 p2`bBQM yXRkXkX ?iiT,ff*_LX_@
T`QD2+iXQ`;fT+F;24b?BMvX
*?2M;- CQ2X kyR8X +`QbbiHF, AMi2`@rB/;2i BMi2`+iBpBiv 7Q` >hJG rB/;2ibX _
T+F;2 p2`bBQM yXRXyX ?iiTb,ff;Bi?m#X+QKf`bim/BQf+`QbbiHFX
ěěěX kyR8#X /jb+ii2`, .2KQ Q7 /j b+ii2` THQic i2bi#2/ 7Q` +`QbbiHF HB#``vX _
T+F;2 p2`bBQM yXRXyX ?iiTb,ff;Bi?m#X+QKfD+?2M;8f/jb+ii2`X
*?2M;- CQ2- M/ uB?mB sB2X kyR8X H2~2i, *`2i2 AMi2`+iBp2 q2# JTb rBi? i?2
Cpa+`BTi ǶG2~2iǶ GB#``vX _ T+F;2 p2`bBQM RXyXyXNNNNX ?iiT,ff`bim/BQX;Bi?m#XBQf
H27H2ifX
*H2p2HM/- qBHHBK a- M/ _Q#2`i J+:BHHX RN39X ǳ:`T?B+H S2`+2TiBQM, h?2Q`v-
1tT2`BK2MiiBQM- M/ TTHB+iBQM iQ i?2 .2p2HQTK2Mi Q7 :`T?B+H J2i?Q/bXǴ CQm`MH
Q7 i?2 K2`B+M aiiBbiB+H bbQ+BiBQM dN Ua2Ti2K#2`V, 8jRĜ89X
*H2p2HM/- qBHHBK aX- M/ _vM >72MX kyR9X ǳ.BpB/2 M/ _2+QK#BM2 U/_V,
.i a+B2M+2 7Q` G`;2 *QKTH2t .iXǴ aiiBbiB+H MHvbBb M/ .i JBMBM;, h?2 a
.i a+B2M+2 CQm`MH d UeV, 9k8ĜjjX
*QMi`B#miQ`b- "`BM _2pBb X kyReX ǳa2H2+iBx2 Bb M 2ti2MbB#H2 DZm2`v@#b2/
+mbiQK Ib2H2+i= lA +QMi`QHXǴ ?iiTb,ff;Bi?m#X+QKfb2H2+iBx2fb2H2+iBx2XDbX
*QMi`B#miQ`b- PT?B` GQDFBM2 X kyReX ǳaZGBi2 +QKTBH2/ iQ Dpb+`BTiXǴ ?iiTb,
ff;Bi?m#X+QKfF`BTF2Mfb[HXDbX
*QQF- .B- >2BF2 >Q7KMM- _Q# >vM/KM- h?QKb GmKH2v- "2M J`rB+F- *`bQM
aB2p2`i- LB+?QHb hB2`M2v- Li?MB2H hQKb2iiB- M/ 6M; w?QmX kyReX 22+?B/M, 1tTHQ`@
BM; 1H2+iBQM M/ *2Mbmb >B;?Hv AM7Q`KiBp2 .i LiBQMHHv 7Q` mbi`HBX _ T+F;2
p2`bBQM yXRX ?iiTb,ff;Bi?m#X+QKf`QT2Mb+BH#bf22+?B/MX
*QQF- .BMM2- M/ .2#Q`? 6X arvM2X kyydX AMi2`+iBp2 M/ .vMKB+ :`T?B+b
7Q` .i MHvbBb , qBi? _ M/ ::Q#BX lb2 _ 5 L2r uQ`F, aT`BM;2`X ?iiT,ffrrrX;;Q#BX
Q`;f#QQFfX
*QQF- .BMM2- M/`2b "mD- M/ .2#Q`? 6 arvM2X RNNeX ǳAMi2`+iBp2 >B;?@
.BK2MbBQMH .i oBbmHBxiBQMXǴ CQm`MH Q7 *QKTmiiBQMH M/ :`T?B+H aiiBbiB+b-
.2+2K#2`- RĜkjX
.M;- hmM L?QM- M/ G2HM/ qBHFBMbQMX kyRkX ǳhBK2b22`, .2i2+iBM; BMi2`2biBM;
/Bbi`B#miBQMb BM KmHiBTH2 iBK2 b2`B2b /iXǴ oAL*A- P+iQ#2`- RĜNX
kee
.MB2H _K;2- 1pM _Qb2M- CbQM *?mM;- *?`BbiQT?2` .X JMMBM;- M/ .MB2H
X J+6`HM/X kyyNX ǳhQTB+ JQ/2HBM; 7Q` i?2 aQ+BH a+B2M+2bXǴ AM LASa kyyN qQ`Fb?QT
QM TTHB+iBQMb 7Q` hQTB+ JQ/2Hb, h2ti M/ "2vQM/X
.i a+B2M+2- "2`F2H2v AMbiBimi2 7Q`X kyReX ǳJTH *QHQ`KTbXǴ ?iiT,ffr2#X`+?Bp2X
Q`;fr2#fkyReyeyRRk8k83f?iiT,ff#B/bX;Bi?m#XBQf+QHQ`KTfX
.i#b2b- _ aT2+BH AMi2`2bi :`QmT QMX kyR9X ."A, _ .i#b2 AMi2`7+2X _
T+F;2 p2`bBQM yXjXRX ?iiT,ff*_LX_@T`QD2+iXQ`;fT+F;24."AX
.pB/ JX "H2B- JB+?2H AX CQ`/M- h?QKb GX :`B{i?b- M/ CQb?m "X h2M2M#mKX
kyyjX ǳ>B2``+?B+H hQTB+ JQ/2Hb M/ i?2 L2bi2/ *?BM2b2 _2bim`Mi S`Q+2bbXǴ AM LASaX
.pB/ JX "H2B- M/`2r uX L;- M/ JB+?2H AX CQ`/MX kyRkX ǳGi2Mi .B`B+?H2i
HHQ+iBQMXǴ AM CJG_X
.pB/ JBKMQ- 1/KmM/ hHH2v- >MM JX qHH+?- M/ M/`2r J+*HHmKX kyRRX
ǳPTiBKBxBM; a2KMiB+ *Q?2`2M+2 BM hQTB+ JQ/2HbXǴ AM 1JLGSX
.pB/ L2rKM- 1/KmM/ hHH2v- uQmM LQ?- M/ hBKQi?v "H/rBMX kyRyX ǳ1pHm@
iBM; hQTB+ JQ/2Hb 7Q` .B;BiH GB#``B2bXǴ AM C*.GX
/2 CQM;- CQb- M/ E2MiQM _mbb2HHX kyReX HBbipB2r2`, Ƕ?iKHrB/;2iǶ 7Q` AMi2`+iBp2
oB2rb Q7 _ GBbibX _ T+F;2 p2`bBQM RXkX ?iiTb,ff;Bi?m#X+QKfiBK2HvTQ`i7QHBQfHBbipB2r2`X
.BJ2Q- Li2X kyydX ǳ"b2#HHǶb S`iB+H2 ++2H2`iQ`XǴ ?iiT,ffrrrXbHi2X+QKf
`iB+H2bfbTQ`ibfbTQ`ibnMmifkyydfy3f#b2#HHbnT`iB+H2n++2H2`iQ`X?iKHX
.QMQ?Q- .pB/X kyR8X ǳ8y v2`b Q7 .i a+B2M+2XǴ ?iiTb,ff/HX/`QT#Qtmb2`+QMi2MiX
+QKfmfkj9kRyRdf8yu2`b.ia+B2M+2XT/7X
.Qm; J+AH`Qv- "X X h;m2- 1X LX SBMbQMX RNd3X ǳlMBt hBK2@a?`BM; avbi2K 6Q`@
r`/XǴ h?2 "2HH avbi2K h2+?MB+H CQm`MH- RNykĜjX ?iiTb,ff`+?Bp2XQ`;f/2iBHbf#biD8d@
e@R3NNX
1K2`bQM- CQ?M qX- qHiQM X :`22M- "``2i a+?HQ2`F2- CbQM *`QrH2v- .B@
MM2 *QQF- >2BF2 >Q7KMM- M/ >/H2v qB+F?KX kyRjX ǳh?2 :2M2`HBx2/
SB`b SHQiXǴ CQm`MH Q7 *QKTmiiBQMH M/ :`T?B+H aiiBbiB+b kk URV, dNĜNRX
/QB,RyXRy3yfRyeR3eyyXkyRkXeN9dekX
6bi- JBF2X kyydX ǳ>Qr iQ "mBH/  SBi+? .i#b2XǴ ?iiT,ff7bi#HHbXrQ`/T`2bbX
+QKfkyydfy3fkjf?Qr@iQ@#mBH/@@TBi+?@/i#b2fX
ěěěX kyRRX ǳaTBMMBM; u`M,  wQM2 Q7 h?2B` PrMXǴ ?iiT,ffrrrX
#b2#HHT`QbT2+imbX+QKf`iB+H2XT?T\`iB+H2B/4R98dkX




6`22/KM- .X- M/ SX .B+QMBbX RN3RX ǳPM i?2 >BbiQ;`K b  .2MbBiv 1biBKiQ`,
Gnk h?2Q`vXǴ w2Bib+?`B7i 6Ƀ` q?`b+?2BMHB+?F2Bibi?2Q`B2 lM/ o2`rM/i2 :2#B2i2 8d,
98jĜdeX
6`B2/KM- .MB2H SX- M/ JBi+?2HH qM/X kyy3X 1bb2MiBHb Q7 S`Q;`KKBM; GM@
;m;2b- h?B`/ 1/BiBQMX JAh S`2bbX
6mDBMQ- hQKQFxmX kyR8X p/K_, oBbmH .i JBMBM; hQQHb 7Q` _X _ T+F;2 p2`bBQM
yXkXyX ?iiT,ff*_LX_@T`QD2+iXQ`;fT+F;24p/K_X
:HBHB- hHX kyReX ?2iKTHv, AMi2`+iBp2 >2i JTb lbBM; ǶTHQiHvǶX _ T+F;2
p2`bBQM yX8XyX ?iiTb,ff*_LX_@T`QD2+iXQ`;fT+F;24?2iKTHvX
:M/`m/- *?`BbiQT?2`- CXCX HHB`2- M/ E2MiQM _mbb2HHX kyR8X M2irQ`F.j, .j
Cpa+`BTi L2irQ`F :`T?b 7`QK _X _ T+F;2 p2`bBQM yXkXeX ?iiT,ff*_LX_@T`QD2+iX
Q`;fT+F;24M2irQ`F.jX
:`MB2`- aBKQMX kyReX pB`B/BbGBi2, .27mHi *QHQ` JTb 7`QK ǶKiTHQiHB#Ƕ UGBi2
o2`bBQMVX _ T+F;2 p2`bBQM yXRXjX ?iiTb,ff*_LX_@T`QD2+iXQ`;fT+F;24pB`B/BbGBi2X
:2MiH2KM- _Q#2`i- M/ .mM+M h2KTH2 GM;X kyy9X ǳaiiBbiB+H MHvb2b M/
_2T`Q/m+B#H2 _2b2`+?XǴ "BQ+QM/m+iQ` S`QD2+i qQ`FBM; ST2`b- LQp2K#2`- RĜj3X
:Q?2H- .pB/X kyReX ;;B`T?, JF2 Ƕ;;THQikǶ :`T?B+b AMi2`+iBp2 lbBM; Ƕ?iKHrB/@
;2ibǶX _ T+F;2 p2`bBQM yXjXRX ?iiTb,ff*_LX_@T`QD2+iXQ`;fT+F;24;;B`T?X
ěěěX kyRe#X `p;, _ :`T?B+b .2pB+2b 7Q` o2+iQ` :`T?B+b PmiTmiX _ T+F;2
p2`bBQM yXRXyX ?iiTb,ff*_LX_@T`QD2+iXQ`;fT+F;24`p;X
:`22M- 1iM- M/ .pB/ SX .MB2HbX kyR9X ǳq?i .Q2b Ai hF2 iQ *HH  ai`BF2\
h?`22 "Bb2b BM lKTB`2 .2+BbBQM JFBM;XǴ
:`B{i?b- h?QKb GX- M/ J`F ai2vp2`bX kyy9X ǳ6BM/BM; a+B2MiB}+ hQTB+bXǴ AM
SLaX
>72M- _X- GX :QbBMF- CX J+.2`KQii- EX _Q/HM/- EX EX oX .K- M/ qX aX
*H2p2HM/X kyRjX ǳh`2HHBb+QT2,  avbi2K 7Q` .2iBH2/ oBbmHBxiBQM BM i?2 .22T MHvbBb
Q7 G`;2 *QKTH2t .iXǴ AM G`;2@a+H2 .i MHvbBb M/ oBbmHBxiBQM UG/pV- kyRj
A222 avKTQbBmK QM- Ry8ĜRkX /QB,RyXRRyNfG.oXkyRjXeed8Re9X
>72M- _vMX kyReX i`2HHBb+QT2, *`2i2 M/ LpB;i2 G`;2 JmHiB@SM2H oBbmH
.BbTHvbX _ T+F;2 p2`bBQM yXNXdX ?iiTb,ff*_LX_@T`QD2+iXQ`;fT+F;24i`2HHBb+QT2X
>72M- _vM- M/ "``2i a+?HQ2`F2X kyReX h`2HHBb+QT2Db, *`2i2 AMi2`+iBp2 h`2HHBb@
+QT2 .BbTHvbX ?iiTb,ff;Bi?m#X+QKf?72Mfi`2HHBb+QT2DbX
>72M- _vM- M/ "QF2? i2KX kyR8X `#QF2?, _ AMi2`7+2 7Q` "QF2?X _ T+F;2
p2`bBQM yXkXjXkX
ke3
>KBHiQM- LB+?QHbX kyReX ;;i2`M, M 1ti2MbBQM iQ Ƕ;;THQikǶ- 7Q` i?2 *`2iBQM
Q7 h2`M`v .B;`KbX _ T+F;2 p2`bBQM kXRX9X ?iiTb,ff*_LX_@T`QD2+iXQ`;fT+F;24
;;i2`MX
>MM JX qHH+?- _mbHM aHF?mi/BMQp- ABM Jm``v- M/ .pB/ JBKMQX kyyNX
ǳ1pHmiBQM J2i?Q/b 7Q` hQTB+ JQ/2HbXǴ AM A*JGX
>``BbQM- CQ?MX kyR9X _a2H2MBmK, _ #BM/BM;b 7Q` a2H2MBmK q2#.`Bp2`X _ T+F;2
p2`bBQM RXjX8X ?iiT,ff*_LX_@T`QD2+iXQ`;fT+F;24_a2H2MBmKX
>22`- `pBM/ aivM`vM L. EMBi qQM;bmT?bri L. C2z`2vX kyR9X
ǳ.2+H`iBp2 AMi2`+iBQM .2bB;M 7Q` .i oBbmHBxiBQMXǴ AM *J lb2` AMi2`7+2 aQ7i@
r`2  h2+?MQHQ;v UlBbiVX ?iiT,ffB/HX+bXrb?BM;iQMX2/mfTT2`bf`2+iBp2@p2;X
>22`- C- M/ :: _Q#2`ibQMX kyydX ǳMBKi2/ h`MbBiBQMb BM aiiBbiB+H .i
:`T?B+bXǴ A111 h`Mb+iBQM QM oBbmHBxiBQM M/ *QKTmi2` :`T?B+b Rj UeV, Rk9yĜdX
>22`- JB+?2H "QbiQ+F L. o/BK P;B2p2ibFv L. C2z`2vX kyRRX ǳ.j, .i@
.`Bp2M .Q+mK2MibXǴ A111 h`MbX oBbmHBxiBQM  *QKTX :`T?B+b US`Q+X AM7QoBbVX
?iiT,ffpBbXbiM7Q`/X2/mfTT2`bf/jX
>22`- w?B+?2M; GBm L. "Bv2 CBM; L. C2z`2vX kyRjX ǳAKJ2Mb, _2H@hBK2
oBbmH Zm2`vBM; Q7 "B; .iXǴ *QKTmi2` :`T?B+b 6Q`mK US`Q+X 1m`QoBbV jk UjVX
?iiT,ffpBbXbiM7Q`/X2/mfTT2`bfBKK2MbX
>22`- w?B+?2M; GBm L. C2z`2vX kyR9X ǳh?2 1z2+ib Q7 AMi2`+iBp2 Gi2M+v QM
1tTHQ`iQ`v oBbmH MHvbBbXǴ A111 h`MbX oBbmHBxiBQM  *QKTX :`T?B+b US`Q+X
AM7QoBbVX ?iiT,ffB/HX+bXrb?BM;iQMX2/mfTT2`bfHi2M+vX
>Q+FBM;- hQ#v .vHM- ambM oM/2`SHb- M/ *`bQM aB2p2`iX kyR8X MBKBMi,
AMi2`+iBp2 MBKiBQMbX _ T+F;2 p2`bBQM kyR8XydXRdX
>Q7KMM- >2BF2- M/ J`iBM h?2mbX RNN3X ǳa2H2+iBQM b2[m2M+2b BM JL1hXǴ
*QKTmiiBQMH aiiBbiB+b- CMm`v- RĜRkX
>m/bQM "Q`;2b- J`+Q hmHBQ oH2Mi2- M/`2 >Q`X kyReX ǳlM/2`biM/BM; i?2
6+iQ`b h?i AKT+i i?2 SQTmH`Biv Q7 :Bi?m# _2TQbBiQ`B2bXǴ AM jkM/ AMi2`MiBQMH
*QM72`2M+2 QM aQ7ir`2 JBMi2MM+2 M/ 1pQHmiBQM UA*aJ1VX ?iiTb,ff`tBpXQ`;fT/7f
ReyeXy9N39XT/7X
>mi+?BMb- 1/rBM G- CK2b . >QHHM- M/ .QMH/  LQ`KMX RN38X ǳ.B`2+i J@
MBTmHiBQM AMi2`7+2bXǴ >lJL@*PJSlh1_ ALh1_*hAPL R UCMm`vV, jRRĜj3X
>vM/KM- _Q# CX kyReX 7Q`2+bi, 6Q`2+biBM; 7mM+iBQMb 7Q` iBK2 b2`B2b M/ HBM2`
KQ/2HbX _ T+F;2 p2`bBQM dXkX ?iiT,ff;Bi?m#X+QKf`Q#D?vM/KMf7Q`2+biX
>vM/KM- _Q# C- 1`Q qM;- M/ LBFQHv GTi2pX kyReX MQKHQmb, lMmbmH
hBK2 a2`B2b .2i2+iBQMX _ T+F;2 p2`bBQM yXRXyX
keN
AMb2H#2`;- H7`2/X RN38X ǳh?2 SHM2 rBi? S`HH2H *QQ`/BMi2bXǴ oBbmH *QKTmi2`
R U9V, eNĜNRX /QB,RyXRyydf"6yR3N3j8yX
CBK2 b?M/2`- h?QKb G22T2`- a+Qii *?K#2`HBMX kyReX ǳ*_L hbF oB2r,
PT2M .iXǴ ?iiTb,ff;Bi?m#X+QKf`QT2Mb+BfQT2M/iX
CbQM *?mM;- b?H2v CBM- um2MBM; >m- M/ C2z`2v >22`X kyRjX ǳ.Q+mK2Mi
1tTHQ`iBQM rBi? hQTB+ JQ/2HBM;, .2bB;MBM; AMi2`+iBp2 oBbmHBxiBQMb iQ amTTQ`i 1z2+@
iBp2 MHvbBb qQ`F~QrbXǴ AM LASa kyRj hQTB+ JQ/2Hb, *QKTmiiBQM- TTHB+iBQM- M/
1pHmiBQMX
CbQM *?mM;- *?`BbiQT?2` .X JMMBM;- M/ C2z`2v >22`X kyRk#X ǳh2`KBi2, oBbm@
HBxiBQM h2+?MB[m2b 7Q` bb2bbBM; h2timH hQTB+ JQ/2HbXǴ AM /pM+2/ oBbmH AMi2`7+2bX
CbQM *?mM;- *?`BbiQT?2` .X JMMBM;- .MB2H _K;2- M/ C2z`2v >22`X kyRkX
ǳAMi2`T`2iiBQM M/ h`mbi, .2bB;MBM; JQ/2H@.`Bp2M oBbmHBxiBQMb 7Q` h2ti MHvbBbXǴ AM
*J >mKM 6+iQ`b BM *QKTmiBM; avbi2Kb U*>AVX
CbQM *?mM;- *?`BbiQT?2` .X JMMBM;- aQMH :mTi- M/ C2z`2v >22`X kyRj#X
ǳhQTB+ JQ/2H .B;MQbiB+b, bb2bbBM; .QKBM _2H2pM+2 pB hQTB+H HB;MK2MiXǴ AM
A*JGX
C2TTbQM- >H2v- >2BF2 >Q7KMM- M/ .B *QQFX kyReX ;;KQbB+, JQbB+ SHQib
BM i?2 Ƕ;;THQikǶ 6`K2rQ`FX _ T+F;2 p2`bBQM yXyXRX ?iiT,ff;Bi?m#X+QKf?H2vD2TTbQMf
;;KQbB+X
CQMi?M *?M;- a2M :2``Bb?- CQ`/M "Qv/@:`#2`- M/ .pB/ JX "H2BX kyyNX
ǳ_2/BM; h2 G2p2b, >Qr >mKMb AMi2`T`2i hQTB+ JQ/2HbXǴ AM LASaX
CmbiBM aMv/2`- J`F .`2/x2- _2#2++ EMQrH2b- M/ h`pBb qQH72X kyRjX ǳhQTB+
JQ/2Hb M/ J2i/i 7Q` oBbmHBxBM; h2ti *Q`TQ`XǴ AM S`Q+22/BM;b Q7 i?2 kyRj L+H
>Hi .2KQMbi`iBQM a2bbBQMX
G#- lq AMi2`+iBp2 .iX kyReX ǳCpa+`BTi .i liBHBiv GB#``vXǴ ?iiTb,ff
;Bi?m#X+QKfp2;f/iHB#X
ěěěX kyRe#X ǳ_2+iBp2 .i~Qr S`Q+2bbBM;XǴ ?iiTb,ff;Bi?m#X+QKfmr/ifp2;@
/i7HQrX
GM/2`- C`2/ SX kyReX +Q27THQi, SHQib *Q2{+B2Mib 7`QK 6Bii2/ JQ/2HbX _ T+F;2
p2`bBQM RXkX9X ?iiTb,ff*_LX_@T`QD2+iXQ`;fT+F;24+Q27THQiX
GM;- .mM+M h2KTH2X kyyeX ǳ_ b  q2# *HB2Mi i?2 _*m`H T+F;2XǴ CQm`MH Q7
aiiBbiB+H aQ7ir`2- CmHv- RĜ9kX
ěěěX kyRjX sJG, hQQHb 7Q` S`bBM; M/ :2M2`iBM; sJG rBi?BM _ M/ a@SHmbX
?iiT,ff*_LX_@T`QD2+iXQ`;fT+F;24sJGX
kdy
Gr`2M+2- JB+?2HX kyykX ǳh?2 :;Q#B .i SBT2HBM2XǴ ?iiT,ffr2#X`+?Bp2XQ`;f
r2#fkyRyyeRjyk8dkyf?iiT,ffrrrX;;Q#BXQ`;f/Q+bfTBT2HBM2@/2bB;MXT/7X
Gr`2M+2- JB+?2H- M/ .22TvM a`F`X kyReX AMi2`7+2 "2ir22M _ M/ ZiX _
T+F;2 p2`bBQM RXRXRX ?iiTb,ff;Bi?m#X+QKf;;Q#Bf[i#b2X
ěěěX kyRe#X Zi@"b2/ SBMiBM; AM7`bi`m+im`2X _ T+F;2 p2`bBQM yXRyXyX ?iiTb,
ff;Bi?m#X+QKf;;Q#Bf[iTBMiX
Gr`2M+2- JB+?2H- M/ .mM+M h2KTH2 GM;X kyRyX ǳ_:iFk,  :`T?B+H lb2` AM@
i2`7+2 hQQHFBi 7Q` _XǴ CQm`MH Q7 aiiBbiB+H aQ7ir`2 jd U3V, RĜ8kX ?iiT,ffrrrXDbiibQ7iX
Q`;fpjdfBy3fX
GQmHr? HamKBi- CK2b :2MiH2- .MB2H "`#`- M/ *`HQii .QK2MB+QMBX kyyNX
ǳhQTB+ aB;MB}+M+2 _MFBM; Q7 G/ :2M2`iBp2 JQ/2HbXǴ
JDmK/2`- J?#m#mH- >2BF2 >Q7KMM- M/ .BMM2 *QQFX kyRjX ǳoHB/iBQM Q7 oB@
bmH aiiBbiB+H AM72`2M+2- TTHB2/ iQ GBM2` JQ/2HbXǴ CQm`MH Q7 i?2 K2`B+M aiiBbiB+H
bbQ+BiBQM Ry3 U8yjV, N9kĜ8eX
J`+?B- Jt- M/ CBK H#2`iX kyRjX MHvxBM; "b2#HH .i rBi? _X *?TKMc
>HHf*_*X ?iiT,ff#b2#HHrBi?`XrQ`/T`2bbX+QKfX
Jii?2r CX :`/M2`- C2z GmM/- CQb?m Gmi2b- M/ E2pBM a2TTBX kyRyX ǳh?2
hQTB+ "`Qrb2`, M AMi2`+iBp2 hQQH 7Q` "`QrbBM; hQTB+ JQ/2HbXǴ AM LASa qQ`Fb?QT QM
*?HH2M;2b Q7 .i oBbmHBxiBQMX
J+L2BH- .QMH/ :X- M/ .MB2H oB+iQ`X kyReX ǳ6B`bi lXaX .2i? hB2/ iQ wBF
Ab _2TQ`i2/ BM Sm2`iQ _B+QXǴ ?iiT,ffrrrXMviBK2bX+QKfkyRefy9fjyf?2Hi?fxBF@pB`mb@
7B`bi@/2i?@BM@mb@Tm2`iQ@`B+QX?iKHX
J2H#Qm`M2- *Biv Q7X kyReX ǳ*Biv Q7 J2H#Qm`M2Ƕb PT2M .i SHi7Q`KXǴ ?iiTb,
ff/iXK2H#Qm`M2XpB+X;QpXmfX
J2bbBM;- aQHQKQMX kyRkX ǳoBbmHBxiBQM a2`B2b, AMbB;?i 7`QK *H2p2HM/ M/ hm7i2
QM SHQiiBM; LmK2`B+ .i #v :`QmTbXǴ ?iiT,ffr2#X`+?Bp2XQ`;fr2#fkyReyeykkykdj9f
?iiTb,ffbQHQKQMK2bbBM;XrQ`/T`2bbX+QKfkyRkfyjfy9fpBbmHBxiBQM@b2`B2b@BMbB;?i@7`QK@
+H2p2HM/@M/@im7i2@QM@THQiiBM;@MmK2`B+@/i@#v@;`QmTbfX
JBH/2M#2`;2`- h?Q`H7- up2b _Qx2M?QH+- M/ .pB/ wb/X kyyNX ?BbiQ;`K, *QM@
bi`m+iBQM Q7 `2;mH` M/ B``2;mH` ?BbiQ;`Kb rBi? /Bz2`2Mi QTiBQMb 7Q` miQKiB+ +?QB+2
Q7 #BMbX _ T+F;2 p2`bBQM yXy@kjX ?iiTb,ff*_LX_@T`QD2+iXQ`;fT+F;24?BbiQ;`KX
JBHHb- "`BMX kyRyX ǳ_2i?BMFBM; ǶGQ2bbǶ 7Q` "BMQKBH@_2bTQMb2 SAh*>7ft ai`BF2
wQM2 JTbXǴ ?iiT,ffT`BM+2Q7bHB/2bX#HQ;bTQiX+QKfkyRyfRkf`2i?BMFBM;@HQ2bb@7Q`@#BMQKBH@
`2bTQMb2X?iKHX
Jm``2HH- SmH- M/ aBKQM SQii2`X kyR8X ;`B/ao:, 1tTQ`i ;`B/ :`T?B+b b ao:X _
T+F;2 p2`bBQM RX9@jX ?iiT,ff*_LX_@T`QD2+iXQ`;fT+F;24;`B/ao:X
kdR
Li?M- HMX kyy3X ǳ aiiBbiB+H aim/v Q7 SAh*>7ft SBi+?2/ "b2#HH h`D2+iQ@
`B2bXǴ ?iiT,ffr2#mb2`bXMTHXBHHBMQBbX2/mf@Mi?MfTQ#fJ*MHvbBbXT/7X
L2mrB`i?- 1`B+?X kyR9X _*QHQ`"`2r2`, *QHQ`"`2r2` SH2ii2bX _ T+F;2 p2`bBQM
RXR@kX ?iiTb,ff*_LX_@T`QD2+iXQ`;fT+F;24_*QHQ`"`2r2`X
LQHM- .2#Q`?- M/ .mM+M h2KTH2 GM;X kyRkX ǳAMi2`+iBp2 M/ MBKi2/
a+H#H2 o2+iQ` :`T?B+b M/ _ .i .BbTHvbXǴ CQm`MH Q7 aiiBbiB+H aQ7ir`2 9e URV,
RĜ33X ?iiT,ffrrrXDbiibQ7iXQ`;fp9efByRfX
ěěěX kyR9X sJG M/ q2# h2+?MQHQ;B2b 7Q` .i a+B2M+2b rBi? _X 1/Bi2/ #v
_Q#2`i :2MiH2KM Em`i >Q`MBF M/ :BQpMMB S`KB;BMBX aT`BM;2`X
LQ`i?- *?`Bb- M/ "2M a?M2B/2`KMX RNNNX ǳaMT@hQ;2i?2` oBbmHBxiBQM,  lb2`
AMi2`7+2 7Q` *QQ`/BMiBM; oBbmHBxiBQMb pB _2HiBQMH a+?2KiXǴ S`Q+X /pM+2/
oBbmH AMi2`7+2b- LQp2K#2`- RĜRyX
PQKb- C2`Q2MX kyR9X ǳh?2 DbQMHBi2 S+F;2,  S`+iB+H M/ *QMbBbi2Mi JTTBM;
"2ir22M CaPL .i M/ _ P#D2+ibXǴ `sBp,R9yjXk3y8 (aiiX*P)X ?iiT,ff`tBpXQ`;f#bf
R9yjXk3y8X
ěěěX kyR9#X ǳh?2 PT2M+Tm avbi2K, hQr`/b  lMBp2`bH AMi2`7+2 7Q` a+B2MiB}+
*QKTmiBM; h?`Qm;? a2T`iBQM Q7 *QM+2`MbXǴ `sBp,R9yeX93ye (aiiX*P)X ?iiT,ff`tBpX
Q`;f#bfR9yeX93yeX
ěěěX kyR8X +m`H,  JQ/2`M M/ 6H2tB#H2 q2# *HB2Mi 7Q` _X _ T+F;2 p2`bBQM
yXNXjX ?iiT,ff*_LX_@T`QD2+iXQ`;fT+F;24+m`HX
SM2- JX X- aX GX o2Mim`- _X *X ai2Q`ib- M/ X *X h?QKbX kyRjX ǳh`Qm#H2
qBi? h?2 *m`p2, AKT`QpBM; JG" SBi+? *HbbB}+iBQMXǴ `sBp 1@S`BMib- T`BHX
S2/2`b2M- h?QKb GBMX kyReX ;;`T?, M AKTH2K2MiiBQM Q7 :`KK` Q7 :`T?B+b
7Q` :`T?b M/ L2irQ`FbX _ T+F;2 p2`bBQM yXRXRX
S2i2` ami?2`HM/- h?QKb GmKH2v- Mi?QMv _QbbBMB- M/ .BMM2 *QQFX kyyyX
ǳP`+,  oBbmHBxiBQM hQQHFBi 7Q` >B;?@.BK2MbBQMH .iXǴ CQm`MH Q7 *QKTmiiBQMH
M/ :`T?B+H aiiBbiB+b N UjV, 8yNĜkNX
SQii2`- aBKQM- M/ SmH Jm``2HHX kyRkX ǳ ai`m+im`2/ TT`Q+? 7Q` :2M2`iBM;
ap;XǴ ?iiTb,ffrrrXbiiXm+FHM/X+XMxfTmHf_2TQ`ibf;`B/ao:pBsJGf;2M2`iBM;@
bp;X?iKHX
_ *Q`2 h2KX kyReX _,  GM;m;2 M/ 1MpB`QMK2Mi 7Q` aiiBbiB+H *QKTmiBM;X
oB2MM- mbi`B, _ 6QmM/iBQM 7Q` aiiBbiB+H *QKTmiBM;X ?iiT,ffrrrX_@T`QD2+iXQ`;fX
_X X "2+F2`- CX JX *?K#2`bX RN39X a, M AMi2`+iBp2 1MpB`QMK2Mi 7Q` .i
MHvbBb M/ :`T?B+bX q/brQ`i?  "`QQFbf*QH2X
kdk
_X "X *H2p2HM/- CX1X J+_2- qX aX *H2p2HM/- M/ AX h2`T2MMBM;X RNNyX ǳahG, 
a2bQMH@h`2M/ .2+QKTQbBiBQM S`Q+2/m`2 "b2/ QM GQ2bbXǴ CQm`MH Q7 P{+BH aiiBbiB+b-
MQX e, jĜdjX
_vKQM/- 1`B+ ai2p2MX kyyjX ǳ"bB+b Q7 i?2 lMBt S?BHQbQT?v, *?Ti2` RX S?BHQbQ@
T?vXǴ ?iiT,ffrrrX7[bXQ`;f/Q+bf`imf+?yRbyeX?iKHX
_B+?`/ X "2+F2`- JBM;@C2M a?vm- qBHHBK aX *H2p2HM/X RNNeX ǳh?2 oBbmH .2@
bB;M M/ *QMi`QH Q7 h`2HHBb .BbTHvXǴ CQm`MH Q7 *QKTmiiBQMH M/ :`T?B+H aiiBbiB+b
8 UkVX (K2`B+M aiiBbiB+H bbQ+BiBQM- hvHQ`  6`M+Bb- Gi/X- AMbiBimi2 Q7 Ji?2Ki@
B+H aiiBbiB+b- AMi2`7+2 6QmM/iBQM Q7 K2`B+), RkjĜ88X ?iiT,ffrrrXDbiQ`XQ`;fbi#H2f
RjNydddX
_BTH2v- "`BM .X kyyRX ǳ*QMM2+iBQMbXǴ _ L2rb R URV, RĜjkX
ěěěX kyy9X ǳa2H2+iBM; KQM;bi G`;2 *Hbb2b Q7 JQ/2HbXǴ avKTQbBmK BM >QMQm`
Q7 .pB/ *Qtb 3yi? "B`i?/vX
_Bmii 2iX HX- M/2`b- M/ E2Mi _mbb2HHX kyR8X bp;SMwQQK, _ Ƕ>iKHrB/;2iǶ iQ
// SM M/ wQQK iQ HKQbi Mv _ :`T?B+X _ T+F;2 p2`bBQM yXkXyX ?iiT,ff*_LX_@
T`QD2+iXQ`;fT+F;24bp;SMwQQKX
_Q#BMbQM- .pB/X kyReX #`QQK, *QMp2`i aiiBbiB+H MHvbBb P#D2+ib BMiQ hB/v
.i 6`K2bX _ T+F;2 p2`bBQM yX9XRX ?iiTb,ff*_LX_@T`QD2+iXQ`;fT+F;24#`QQKX
ěěěX kyRe#X ;;MBKi2, *`2i2 2bv MBKiBQMb rBi? ;;THQikX _ T+F;2 p2`bBQM
yXRX ?iiT,ff;Bi?m#X+QKf/;`irQf;;MBKi2X
_Q/`B;m2x- .MB JX- JB+?2H  CQ?MbbQM- KQB`/BHHQMk- GmBb JB2`@v@h2`M@
_QK2`Q- 2v[N- uQCBK#Q.m`Mi- b? MM/- 2i HX kyReX ǳwBF, a2Ti2K#2` d- kyReXǴ
/QB,RyX8k3Rfx2MQ/QXeRd8jX
_aim/BQ- M/ AM+X kyReX ?iKHiQQHb, hQQHb 7Q` >hJGX _ T+F;2 p2`bBQM yXjX8X
?iiTb,ff*_LX_@T`QD2+iXQ`;fT+F;24?iKHiQQHbX
_m/Bb- "Q#X kyReX ;;Hi, 1ti` *QQ`/BMi2 avbi2Kb- :2QKb M/ aiiBbiB+H
h`Mb7Q`KiBQMb 7Q` Ƕ;;THQikǶX _ T+F;2 p2`bBQM yXRXRX ?iiTb,ff*_LX_@T`QD2+iXQ`;f
T+F;24;;HiX
_vM- C2z`2v X kyReX [mMiKQ/, ZmMiBiiBp2 6BMM+BH JQ/2HHBM; 6`K2rQ`FX _
T+F;2 p2`bBQM yX9@eX ?iiTb,ff*_LX_@T`QD2+iXQ`;fT+F;24[mMiKQ/X
aTi`b?B :m?- C2`2KB? _QmM/b- _vM >72M- M/ qBHHBK aX *H2p2HM/X kyRkX
ǳG`;2 *QKTH2t .i, .BpB/2 M/ _2+QK#BM2 U._V rBi? _>AS1XǴ h?2 AaAǶb CQm`MH
7Q` i?2 _TB/ .Bbb2KBMiBQM Q7 aiiBbiB+b _2b2`+?- m;mbi- 8jĜedX
a`F`- .22TvMX kyy3X GiiB+2, JmHiBp`Bi2 .i oBbmHBxiBQM rBi? _X L2r
uQ`F, Aa"L Nd3@y@j3d@d8Ne3@8c aT`BM;2`X ?iiT,ffHK/p`X`@7Q`;2X`@T`QD2+iXQ`;X
kdj
a+?HQ2`F2- "``2i- CbQM *`QrH2v- .B *QQF- 6`M+QBb "`Bii2- JQ`Bix J`#+?-
1/rBM h?Q2M- KQb 1H#2`;- M/ CQb2T? G`K`M;2X kyReX ::HHv, 1ti2MbBQM iQ
Ƕ;;THQikǶX ?iiTb,ff;;Q#BX;Bi?m#XBQf;;HHv- ?iiTb,ff;Bi?m#X+QKf;;Q#Bf;;HHvX
a+Qii- .pB/ qX RNdNX ǳPM PTiBKH M/ .i@"b2/ >BbiQ;`KbXǴ "BQK2i`BF ee,
ey8ĜRyX
a+Qii- .pB/ qX RNNkX JmHiBp`Bi2 .2MbBiv 1biBKiBQM, h?2Q`v- S`+iB+2- M/
oBbmHBxiBQMX qBH2v  aQMbX
a?M2B/2`KM- "2MX RNNeX ǳh?2 1v2b >p2 Ai, hbF #v .i hvT2 htQMQKv
7Q` AM7Q`KiBQM oBbmHBxiBQMbXǴ oG S`Q+22/BM;b Q7 i?2 A111 avKTQbBmK QM oBbmH
GM;m;2b- CMm`v- RĜNX
aB2p2`i- *`bQMX kyR9X TBi+?_t, hQQHb 7Q` a+`TBM; sJG .i M/ oBbmHBxBM;
JDQ` G2;m2 "b2#HH SAh*>7ftX ?iiT,ff+TbB2p2`iX;Bi?m#X+QKfTBi+?_tX
ěěěX kyR9#X ǳhKBM; SAh*>7ft .i rBi? TBi+?_t M/ sJGk_XǴ h?2 _
CQm`MH e URVX ?iiT,ffDQm`MHX`@T`QD2+iXQ`;f`+?Bp2fkyR9@RfbB2p2`iXT/7X
ěěěX kyR9+X sJGk_, 1bB2_ sJG .i *QHH2+iBQMX ?iiT,ff+TbB2p2`iX;Bi?m#X
+QKfsJGk_X
ěěěX kyR8X `/QK, ++2bb i?2 .PJ Q7  r2#T;2 b >hJG mbBM; T?MiQKDbX
_ T+F;2 p2`bBQM yXyXjX ?iiTb,ff;Bi?m#X+QKf+TbB2p2`if`/QKX
ěěěX kyR8#X iQm`#`mb?, _2mb#H2 b?BMv TT 7Q` iQm`BM; rBi?  HBMF2/ #`mb?BM;X
_ T+F;2 p2`bBQM yXyXRX ?iiTb,ff;Bi?m#X+QKf+TbB2p2`ifiQm`#`mb?X
ěěěX kyReX T2/2bi`BMb, hQQHb 7Q` 1tTHQ`BM; J2H#Qm`M2Ƕb S2/2bi`BM .iX _
T+F;2 p2`bBQM yXyXRX ?iiTb,ff;Bi?m#X+QKf+TbB2p2`ifT2/2bi`BMbX
ěěěX kyRe#X ǳSHQiHv 7Q` _XǴ ?iiTb,ff+TbB2p2`iX;Bi?m#XBQfTHQiHvn#QQFX
ěěěX kyRe+X xBF`, hQQHb 7Q` 2tTHQ`BM; Tm#HB+Hv pBH#H2 wBF /iX _ T+F;2
p2`bBQM yXyXyXNyyyX
aB2p2`i- *`bQM- M/ E2MM2i? 1 a?B`H2vX kyR9X ǳG.pBb,  K2i?Q/ 7Q` pBbmHBxBM;
M/ BMi2`T`2iBM; iQTB+bXǴ S`Q+22/BM;b Q7 i?2 qQ`Fb?QT QM AMi2`+iBp2 GM;m;2 G2`M@
BM;- oBbmHBxiBQM- M/ AMi2`7+2b- CmM2- RĜ3X ?iiT,ffMHTXbiM7Q`/X2/mf2p2MibfBHHpBkyR9f
TT2`bfbB2p2`i@BHHpBkyR9XT/7X
aB2p2`i- *`bQM- *?`Bb S`K2`- hQ#v >Q+FBM;- a+Qii *?K#2`HBM- E`i?BF _K-
J`BMM2 *Q`p2HH2+- M/ S2/`Q .2bTQmvX kyReX THQiHv, *`2i2 AMi2`+iBp2 q2# :`T?B+b
pB ǶTHQiHvXDbǶX _ T+F;2 p2`bBQM 9X8XeXNyyyX ?iiTb,ff*_LX_@T`QD2+iXQ`;fT+F;24
THQiHvX
aim`;2b- >2`#2`i X RNkeX ǳh?2 *?QB+2 Q7  *Hbb AMi2`pHXǴ CQm`MH Q7 i?2 K2`B+M
aiiBbiB+H bbQ+BiBQM kR UR8jV, e8ĜeeX /QB,RyXRy3yfyRekR98NXRNkeXRy8ykReRX
kd9
arvM2- .2#Q`? 6- .BMM2 *QQF- M/ M/`2b "mDX RNN3X ǳs:Q#B, AMi2`+iBp2
.vMKB+ .i oBbmHBxiBQM BM i?2 s qBM/Qr avbi2KXǴ CQm`MH Q7 *QKTmiiBQMH M/
:`T?B+H aiiBbiB+b d URV, RRjĜjyX
arvM2- .2#Q`? 6X- M/ aB;#2`i EHBMF2X RNNNX ǳAMi`Q/m+iBQM iQ i?2 aT2+BH Abbm2
QM AMi2`+iBp2 :`T?B+H .i MHvbBb, q?i Ab AMi2`+iBQM\Ǵ *QKTmiiBQMH aiiBbiB+b
R9 URVX
h//v- Jii?2r X kyRRX ǳPM 1biBKiBQM M/ a2H2+iBQM 7Q` hQTB+ JQ/2HbXǴ AM
AahhaX
h2KTH2 GM;- .mM+MX kyR9X _*m`H, :2M2`H M2irQ`F U>hhSf6hSfXXXV +HB2Mi BM@
i2`7+2 7Q` _X _ T+F;2 p2`bBQM RXN8@9X8X ?iiT,ff*_LX_@T`QD2+iXQ`;fT+F;24_*m`HX
ěěěX kyR9#X _CaPLAP, a2`BHBx2 _ Q#D2+ib iQ CaPL- Cpa+`BTi P#D2+i LQiiBQMX
_ T+F;2 p2`bBQM RXj@yX ?iiT,ff*_LX_@T`QD2+iXQ`;fT+F;24_CaPLAPX
h?2mb- J`iBM- M/ aBKQM l`#M2FX kyy3X AMi2`+iBp2 :`T?B+b 7Q` .i MHvbBb,
S`BM+BTH2b M/ 1tKTH2bX *?TKM  >HH f *_*X
h?QKb G22T2`- Si`B+F JB`- a+Qii *?K#2`HBMX kyReX ǳ*_L hbF oB2r, q2#
h2+?MQHQ;B2b M/ a2`pB+2bXǴ ?iiTb,ff*_LX_@T`QD2+iXQ`;fpB2r4q2#h2+?MQHQ;B2bX
ǳiQm``, M _ S+F;2 7Q` 1tTHQ`BM; JmHiBp`Bi2 .i rBi? S`QD2+iBQMbXǴ MX/X
h`m#- CK2bX kyRyX ǳJ`BMQ _Bp2`- EBM; Q7 i?2 *HQb2`bXǴ ?iiT,ffrrrXMviBK2bX
+QKfkyRyfydfy9fK;xBM2fy9_Bp2`@iX?iKHX
h`2biH2 h2+?MQHQ;v- GG*X kyReX THmK#2`, M SA :2M2`iQ` 7Q` _X _ T+F;2
p2`bBQM yXjXRX ?iiTb,ff*_LX_@T`QD2+iXQ`;fT+F;24THmK#2`X
hmF2v- CX qX- M/ SX X hmF2vX RN38X ǳ*QKTmi2` :`T?B+b M/ 1tTHQ`iQ`v .i
MHvbBb, M AMi`Q/m+iBQMXǴ AM AM S`Q+22/BM;b Q7 i?2 aBti? MMmH *QM72`2M+2 M/
1tTQbBiBQM, *QKTmi2` :`T?B+bX
hvM2`- aKMi?- M/ >2BF2 >Q7KMMX kyReX ;2QKM2i, L2irQ`F oBbmHBxiBQM
BM i?2 Ƕ;;THQikǶ 6`K2rQ`FX _ T+F;2 p2`bBQM yXRXkXRX ?iiTb,ff*_LX_@T`QD2+iXQ`;f
T+F;24;2QKM2iX
lMrBM X- >Q7KMM >X- >rFBMb :X RNNeX ǳAMi2`+iBp2 :`T?B+b 7Q` .i a2ib rBi?
JBbbBM; oHm2b @ JM2iXǴ CQm`MH Q7 *QKTmiiBQMH M/ :`T?B+H aiiBbiB+b 9 UeVX
lMrBM- MiQMvX kyyeX ǳ1tTHQ`iQ`v JQ/2HHBM; MHvbBb, oBbmHBxBM; i?2 oHm2 Q7
o`B#H2bXǴ AM *QKTbii kyye @ S`Q+22/BM;b BM *QKTmiiBQMH aiiBbiB+b- 2/Bi2/ #v H7`2/Q
_BxxB M/ Jm`BxBQ oB+?B- kkRĜjyX S?vbB+@o2`H; >.X ?iiT,ff/tX/QBXQ`;fRyXRyydfNd3@j@
dNy3@RdyN@enRdX
lMrBM- MiQMv- M/ >2BF2 >Q7KMMX kyyNX ǳ:lA M/ *QKKM/@HBM2 @ *QM~B+i Q`
avM2`;v\Ǵ S`Q+22/BM;b Q7 i?2 ai avKTQbBmK QM i?2 AMi2`7+2- a2Ti2K#2`- RĜRRX
kd8
lMrBM- MiQMv- *?`Bb oQHBMbFv- M/ avHpB qBMFH2`X kyyjX ǳS`HH2H *QQ`/BMi2b
7Q` 1tTHQ`iQ`v JQ/2HHBM; MHvbBbXǴ *QKTmiiBQMH aiiBbiB+b  .i MHvbBb 9j U9V,
88jĜe9X
l`#M2F- aBKQMX kyy9X ǳJQ/2H a2H2+iBQM M/ *QKT`BbQM lbBM; AMi2`+iBp2 :`T?@
B+bXǴ S?. i?2bBbX
ěěěX kyR8X `Cp, GQr@G2p2H _ iQ Cp AMi2`7+2X _ T+F;2 p2`bBQM yXN@dX
?iiT,ff*_LX_@T`QD2+iXQ`;fT+F;24`CpX
l`#M2F- aBKQM- M/ C2z`2v >Q`M2`X kyR8X 6bi_q2#, 6bi AMi2`+iBp2 6`K2@
rQ`F 7Q` q2# a+`BTiBM; lbBM; _X _ T+F;2 p2`bBQM RXR@RX ?iiT,ff*_LX_@T`QD2+iXQ`;f
T+F;246bi_q2#X
oB/vMi?M- _KMi?X kyRjX `*?`ib, AMi2`+iBp2 *?`ib mbBM; Cpb+`BTi oB@
bmHBxiBQM GB#``B2bX _ T+F;2 p2`bBQM yX9X8X ?iiTb,ff;Bi?m#X+QKf`KMi?pf`*?`ibfX
oB/vMi?M- _KMi?- uB?mB sB2- CC HHB`2- CQ2 *?2M;- M/ E2MiQM _mbb2HHX
kyR8X ?iKHrB/;2ib, >hJG qB/;2ib 7Q` _X _ T+F;2 p2`bBQM yX8X ?iiT,ff*_LX_@
T`QD2+iXQ`;fT+F;24?iKHrB/;2ibX
oM/2`FK- .M- M/ CC HHB`2X kyR8X /v;`T?b, AMi2`7+2 iQ .v;`T?b AMi2`+iBp2
hBK2 a2`B2b *?`iBM; GB#``vX _ T+F;2 p2`bBQM yX8X ?iiT,ff*_LX_@T`QD2+iXQ`;f
T+F;24/v;`T?bX
oM/2`SHb- ambM- M/ >2BF2 >Q7KMMX kyR8X ǳaB;Mb Q7 i?2 aBM2 AHHmbBQMěq?v
q2 L22/ iQ *`2XǴ CQm`MH Q7 *QKTmiiBQMH M/ :`T?B+H aiiBbiB+b k9 U9V, RRdyĜNyX
/QB,RyXRy3yfRyeR3eyyXkyR9XN8R89dX
o2M#H2b- qX LX- M/ "X .X _BTH2vX kyykX JQ/2`M TTHB2/ aiiBbiB+b rBi? aX 6Qm`i?X
L2r uQ`F, aT`BM;2`X ?iiT,ffrrrXbiibXQtX+XmFfTm#fJaa9X
qM;- 1`QX kyReX ib+Q;MQbiB+b, hBK2 a2`B2b *Q;MQbiB+bX _ T+F;2 p2`bBQM yXyXRX
?iiTb,ff;Bi?m#X+QKf2`QrM;fib+Q;MQbiB+bX
q2;KM- 1XCX RNNyX ǳ>vT2`/BK2MbBQMH .i MHvbBb lbBM; S`HH2H *QQ`/BMi2b-Ǵ
MQX 38, ee9Ĝd8X
qB+F?K- >/H2vX kyydX ǳJ2B~v, JQ/2Hb 2tTHQ`2/ BMi2`+iBp2HvXǴ q2#bBi2 a
a2+iBQMb QM aiiBbiB+H *QKTmiBM; M/ :`T?B+b Uaim/2Mi ST2` r`/ qBMM2`VX
ěěěX kyyNX ;;THQik, 1H2;Mi :`T?B+b 7Q` .i MHvbBbX aT`BM;2`@o2`H; L2r
uQ`FX ?iiT,ff;;THQikXQ`;X
ěěěX kyRyX ǳ Gv2`2/ :`KK` Q7 :`T?B+bXǴ CQm`MH Q7 *QKTmiiBQMH M/
:`T?B+H aiiBbiB+b RN URVX hvHQ`  6`M+Bb, jĜk3X
ěěěX kyR9X /pM+2/ _X *?TKM  >HHX
kde
ěěěX kyR9#X ǳhB/v .i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